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(Above) COMPLETE RELAXATION in Plymouth’s 
deep-cushioned, luxuriously appointed interior 
ample room for 3. More flexible ventilation makes 
Plymouth cooler in summer, warmer in winter. 
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SEATS MOVED FORWARD 
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DRAWING SHOWS how carefully engineers have designed Plymouth so as 


[FLEXIBLE FRONT SPRINGS 


FLEXIBLE REAR SPRINGS | 


to permit full comfort for the driver, as well as passenger: hair-height 
seats allow an easy, natural position with no strain or fatigue. 


Te HaRp to realize that a motor car 
can be actually “tailored” to fit 
bodily comfort. Yet it is being done to- 
day...and people who take their first 
ride in a 1936 Plymouth car, find this a 
delightful surprise. 

The first step by Plymouth engineer- 
inggenius was the application of Float- 


(Above) NOISE INSULATION—Like a 
blanket of rubber, specialinsulationsep- 
aratessteel body from the frame...keep- 
ing out noises and road roar. You glide 
along comfortably... quietly, and can 
converse in an ordinary tone of voice. 


(Right) EASIEST CLUTCH AND BRAKE AC- 
TION — Double-action Hydraulic brakes are 
always easiest to apply...as well as safest. 
And Plymouth’s air-cooled clutch is 335% 
easier than in some cars today. 


BALANCED WEIGHT and spring action give Plym- 
outh its famed Floating Ride, 


Engineering Genius Today Provides 
a Low-Priced Car with New Factors 
Scientifically Designed for Comfort 


ing Power engine mountings to elimi- 
nate vibration.'Then they balanced car 
weight...equalized front and rear 
spring action for smooth riding at any 
speed, even on rough country roads. 

They scientifically “pitched” and 
proportioned the seats to support the 
body inrelaxedcomfort. Extra legroom 
was provided...extra inches of width 
for shoulders and elbows. 

Finally, by an important series of 
engineering developments, the driver 
was given easier-acting clutch, gear- 
shift and steering. 

Plymouth is famous for its great 
safety features. ..it is still the only one 
of “All Three” low-priced cars with 
both Safety-Steel body and double- 
action Hydraulic brakes. 

Priced with thelowest...8510and up, 
list at factory, Detroit (special equip- 
ment extra). Terms as low as $25 a 
month at any Chrysler, Dodge or 
De Soto dealer. 
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‘POPULAR SCIENCE” 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 


How Good Are Your Eyes? 


You'll get a thrill of power and speed as the transcontinental lim- 
ited flashes along ribbons of steel, plunges through dark tunnels 
and finally pulls up at Albuquerque. Perhaps if you are a romantic 
soul you may hark back to the pioneer days of railroading . . . to 
daring train robbers and robust plainsmen handy with a six-gun. 
But wait . .. don't let your imagination run too wild. There's some- 
thing about this particular sequence in the latest “Popular Science” 
movie that isn't altogether cricket. What is it? Well, we won't 
spoil things for you by revealing it here. See “Popular Science” 
at your neighborhood theatre and enjoy the mystery first-hand. 
This new sound-and-color short by Paramount is full of surprises 
that are as interesting as they are startling. For example, “Popular 
Science” shows you waxed fruit you can really eat . . . a new high- 
speed industrial movie camera taking more than 12,000 pictures 
a second . . . how perfect spectacle lenses are made . . . amazing 
new labor-saving devices for the kitchen. Take the whole family 
to see “Popular Science”. They will enjoy it as much as you will. 
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VERY season, the average Black 
Widow spider makes five egg sacs 
like these. Since each sac contains about 
300 eggs and most of the spiderlings live 
to maturity, each mother produces about 
1,500 potential poisoners in a year. See 
the fascinating pictorial history of this 
insect beginning on page 32. 
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Motorists 
Wise.. 
Simoniz 


Makes the Finish of 
Your Car Last Longer 
and Stay Beautiful 
Year In and Year Out 


If you are particular about appearances, 
you've already Simonized your car. Millions 
know it's the one way to keep cars beautiful 
for years. Though easy to put on, Simoniz is 
hard to wear off. It gives perfect, all-weather 
protection to the finish and prevents fading. 
If your car is dull or discolored, first use 
Simoniz Kleener. It's faster, easier and safer. 
Also cleans more thoroughly and more eco- 
nomically! Then follow up with Simoniz and 
the finish will stay beautiful. Always insist on 
these world-famous products for your car. 


NEW CALKING COMPOUND 


Cracks around doors, windows, and 
chimneys can be filled easily and with a 
minimum of muss with a recently devel- 
oped calking compound. Supplied in a 
long, thin paper tube instead of a can, the 
material can be applied without special 
calking tools. The paper tube, perforated 
along one side, is simply placed over the 
crack and pressed into the opening with 
the fingers. The pressure serves to break 
the perforations and forces the compound 
into the crevice. According to the inven- 
tor, his method reduces waste and insures 


| a water-tight joint. 


< 
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MODERNIZING OLD LIGHTS 


Any exposed bulb can be transformed 
into a scientific, indirect-lighting unit 
through the use of a new combination 
adapter socket and globe costing only a 
few dollars. The adapter socket, provided 
with a screw plug, is simply substituted 
for the electric-light bulb in the existing 
fixture or on a hanging drop cord. 


HANDY AIDS 
FoR Home 
Owners 


HOLDER FOR STEEL WOOL 


STEEL wool used in refinishing work can 
be handled easily and safely with a new 
holder now on the market. Made of rub- 
ber, the holder is provided with four 
metal pins that grip the steel-wool pad 
tightly. Squeezing the sides of the holder 
bares the pins and allows the pad to be 
slipped into place. 


When steel wool is 
used in refinishing 
work, this rubber 
holder will protect 
your fingers from 
steel splinters. Four 
metal pins, exposed 
by squeezing the 
holder as shown 
above, hold the wool 
securely in place 


LONG-LIFE GLUE BRUSH 


A wire loop fastened around the bristles 
of a new glue brush greatly increases the 
useful life of the tool. When the brush has 
worn too short for efficient use, the loop 
can be cut to expose another inch of usable 
bristles. The brush is said to be no more 
expensive than the conventional types on 
the market. 
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Questions 


FROM HOME OWNERS 


Q—is THERE any easy way to freshen up 
stucco without repainting?—R. C. Trenton, 
\. J 


‘A—ir THE stucco surface is not too dirty, a 
large portion of the dust and soot can be re- 
moved with a stiff-bristle brush. The surface 
also can be cleaned effectively by scrubbing 
with a soap-and-water solution, although this 
method requires a good deal of care to pre- 
vent smudging and streaking, Incidentally, 
special paint soaps are available on the market. 


LEAKS NOT ALWAYS TO BLAME 


T. B. H., st. Louis Mo. Damp spots on in- 
side walls are not always caused by leaks. 
Very often, particularly when the weather is 
muggy, they are due to the condensation of 
the moisture in the air on the cold plaster. 


PAINTING A CHIMNEY 


Q.—1 INTEND painting the outside of the 
brick chimney on my house. It has never 
been painted before. Is it necessary to pre- 
pare the brick surface in any way before ap- 
ing the paint?—J. L., Washington, D. C. 

‘A.—cLEAN the brick thoroughly, being par- 
ticularly careful to remove any efflorescence, 
or white spots (P. S. M., Mar. °36, p. 7). Then, 
after you have applied a priming coat of 
boiled linseed oil and turpentine, mixed half 
and half, the surface is ready for the paint. 
If any portion of the mortar between the 
bricks is new, it should be treated with a so- 
lution of zinc sulphate. 


MATCH MARKS ON WOODWORK 


F. T., cntcaco, 111. Match scratches gen- 
erally can be removed from woodwork by 
rubbing the marks with a slice of lemon, then 
with whiting, and finally with soap and 
water, 


PAINT FOR WROUGHT IRON 


D. L. P., sacramento, catte. A good paint 
for decorative wrought-iron work can be 
made by mixing graphite with equal parts 
of varnish and turpentine. Apply it in thin 
coats, 


SHINGLE SIZES 


Q.—are wood shingles available in more 

than one size? In laying a roof what propor- 
tion of the shingle should be exposed ?—A. C. 
W., Hartford, Conn. 
A —suixces usually are sold in sixteen, 
eighteen, and twenty-four-inch lengths. Th 
should be laid to expose four and one half, 
five and one half, and seven and one half 
inches, respectively, When cost is an important 
factor, they are sometimes spaced so that the 
exposed area is larger, but this is false econ- 
omy since it results in’a thinner and less dur- 
able roof. 


PATCHING WALL PAPER 


S. B. W., surraLo, x. y. About the only 
way that a crack or rip in wall paper can be 
repaired without removing the entire section 
is to paste a strip of wall paper two inches 
wide over the entire length of the crack, tak- 
ing care to match the figure. This will form a 
particularly good job in corners where the 
wall paper sometimes rips due to uneven 
settling of the two wall surfaces. Wall paper 
that has come loose from the plaster in spots 
can be made firm by making a small slit with 
a knife and injecting the necessary paste with 
a small ear syringe. 
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Whisker Land 


Famous Marionette King’s 
Word and Picture Story of 


Machine Age Magic... . 


1. Gillette Blades may be small—but look at the 
factory where they are made. Eight stories high 
and covering two city blocks. Imagine my surprise 
when I approached this tremendous plant! 


2. Imetmy guide, the walking encyclopedia ofthe 


Gillette factory. Said he,““Mr. Sari 
show you things that will amaze yo 
said I, “amazement is my long suit 


I'm going to 


3. We entered a modern Jaboratory that would 
have delighted an Edison. Here graduate chemists 
and engineers check and re-check every batch of 
steel for quality—and they're bard men to please. 


4.Nextcamesheermechani 
box attached to each electric hardening furnace 
that automatically orders more heat or less heat as 
required for perfect cempering of razor blade steel. 


Just warming to his task, my guide said,“Here 
is the electro-magnetic tester that ‘sees’ through 
steel. It reveals hidden flaws in steel, much as the 
‘X-ray reveals broken bones in the human body.” 


7. And from this point right onto final inspection 
and sanitary wrapping—I was amazed by onemar- 
velous process after another. Do you wonder that 
Talways shave with Gillette Blades? 


6. “Now look at one of our giganticgrinding ma- 
chines. They weigh 4 tons, yet they're adjustable 
to 1/10,000 of an inch! That's what gives Gillette 
Blades shaving edges so sharp they're invisible!” 


@ TONY SARG—king of marionettesand 
mechanical genius—expresses in his own 
way the amazement voiced by other 
trained observers. Grantland Rice, Boake 
Carter, Frank Buck, Melvin Purvis, these 
and other professional skeptics were bewil- 
dered by the scientific precision methods 
employed in producing the Gillette Blade. 
Check your experience with theirs. Buy a 
package of Gillette Blades and see for 
yourself how quick and easy shaving can 
be. We promise you the best shaves of 
your life—or your money back. 


Let no one deprive you of comfort by selling you a substitute, 
Ask for Gillette Blades and be sure to get them, 
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Thinks Motor Cars Might Take 
Their Alcohol Straight 


You hear a lot of talk these days about 
finding a substitute for gasoline as a motor 
fuel. Several foreign countries have laws re- 
quiring the use of an alcohol-gasoline blend 
for this purpose. Some prominent chemists 
advocate that we do 
the same thing in this 
country. Now the idea 
behind this, as I un- 
derstand it, is to con- 
serve our oil supply 
and to help the farm- 
ers who would grow 
the crops to produce 
the alcohol. What I 
can't understand — is 
why alcohol _ itself 
should not be used as 
a motor fuel. If the 
automobile engine had to be changed to do it, 
wouldn’t such research be worth while be- 
cause, if successful, the benefits would be two 
or three times greater than those that would 
result from the use of an alcohol-gasoline 
blend? I have never read a statement saying 
enough energy could not be obtained econom- 
ically from alcohol—H.A.D., Baltimore, Md. 


Would Dig Up the Roots 
Of Our Family Tree 


Sometime in the near future I would like 
to see an article tracing the evolution of the 
young American of today—how intermar- 
riage in this country has or has not produced 
what might be called the typical American. 
Perhaps a story based on a survey in twenty 
or thirty cities in various parts of the country 
would give the answer. Also, I would like to 
read in this article some of the interesting 
background history of the development of 
races. For instance, what is the oldest pure 
race extant today? ‘There are many fascinat- 
ing side lights to be told in such a story — 
LS,, Alma Center, Wis. 
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Wants a Pipe Organ 
That Won't Tie Him Down 


To tHe growing list of those who want to 
see articles on organ building, I would like to 
add my name. I judge from the recent re- 
quest of A.P.C., of Rumney Depot, N.H., 
that he would have you publish plans for a 
combination organ, phonograph, refrigerator, 
and clock with a 
hook-up for a motor 
to drive the works 
thrown in for good 
measure. I would be 
satisfied with just the 
organ. I believe some 
sort of an_ electronic 
organ would best meet 
the needs of most 
readers because even 
a small pipe organ 
requires considerably 
more space than can 
be spared in the average home. The electric or 
electronic organ has the advantage also that 
none of its operating parts has to be built in- 
to the house, This is a real consideration in a 
case like my own where the house is rented— 
F.E.B., Middleboro, Mass. 
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An Echo From the Plane 
That Flies Like Sound 


Iv A recent letter, G.T.M., of Cambridge, 
Mass., asked what would you hear if a plane, 
capable of traveling at the speed of sound, 
went by at full speed. I’m afraid G.T.M. has 
made himself dizzy by asking a foolish ques- 
tion. If he would stop to think for a moment 
that sound, in the form of waves, emanates 
fr its source in all directions he would 
realize that he would hear the plane go by 
just as he hears present-day planes soar over- 
head. For some reason or other G.T.M. ap- 
pears to be stuck with the idea that a plane 
traveling at the speed of sound would cause 
the sound waves to “freeze” and be carried 
along with the plane whereas, of course, a 
“trail” of sound would be left as from any 
other moving object emitting sound —W.U., 
Wichita, Kans. 


Club Houses for Crows 
To Keep Birds Off Wires 


‘A rriEND of mine who works for a power 
company tells me that one of the big prob- 
Jems in maintaining rural power lines is caused 
by crows sitting on the wires. Out in the open 
country, where the poles are pretty far apart, 
the birds stretch the 
wires, or even break 
them, with their 
weight, Several vol- 
unteer inventors have 
tackled the problem, 
usually working on 
the idea of making 
the wires so uncom- 
fortable that the birds 
will look for a more 
hospitable roosting 
place. I think a bet- 
ter idea is to set up 
crow resorts along the power lines, offering 
luxurious lounging places, free corn, and other 
inducements to lure the crows away from the 
hard, cold wires. Maybe some of your invent- 
ive readers can think of a better solution for 
the problem. There ought to be a fortune in 
it for the fellow who can work out a really 
practical system—0O.0.M., Louisville, Ky. 
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Suggests a Fire Ladder 
With Elevator Service 


For years I have had an idea for a more 
efficient and up-to-date fire ladder than the 
conventional ones now in use. Since I did not 
have sufficient funds to build a working 
model and secure a patent, my idea remained 
a mental plan. In a recent issue, however, 
there appeared a picture and news item 
about a 164-foot extension ladder and special 
fire truck recently put into service at Buenos 
Aires, Argentina. This is a step in the direc- 
tion of the rescue device I have in mind, but 
my idea is to have a combination telescopic 
ladder and elevator. The ladder would be so 
constructed that a cage-type elevator could 
operate on the side girders of the ladder and 
sufficient space would still be available at the 
sides for the ladder structure. Rescued per- 
sons could be lowered safely in the elevator 
and the firemen would have ample ladder 


space. The whole device would be mounted 
on a special truck and there would be the 
necessary hoisting machinery to operate the 
elevator.—R.D., New York City. 


Replace Your Cast-Offs 
With Cast-On Clothes 


Nor long ago, it was announced that in the 
future men’s suits will be poured on them! 
A new cellulase com- 

pound is being per- py 

fected which will make 9004 GUARANTEE 
this possible. Accord- f 

ing to the prediction, 
a man will step into 
a tailor’s shop and 
have a form adjusted 
on him, ‘The “liquid 
garment” will be 
poured on the form. 
Removed after cool- 
ing, the “poured suit” 
is literally a molded 
form of the man’s figure and needs only trim- 
ming to finish, It looks like we're all destined 
or doomed to be dandies—B.B., Chicago, Ill. 


Another Champion 
Of the Steam Car Speaks 


R.W.H., of Holland, Mich., takes a rather 
positive stand in regard to gasoline-powered 
automotive vehicles. Possibly he works in an 
automobile factory or owns oil stock. Cer- 
tainly, he never drove a steam car, Granted 
the steam car was no vehicle to be trusted in 
the hands of an unbalanced man or woman 
due to its intricate working parts, any of 
these cars formerly manufactured would give 
a better ride than present-day automobiles, 
Did R.W.H. ever drive a Doble steam car? 
It would go any place where its wheels could 
get traction and travel at a speed faster than 
you would dare to drive it. The steam car did 
not pass out of the picture because of any 
faults in the car—G.F.T., Fort Wayne, Ind. 


Lawn-Cutting Slave Wants 
Stunted Grass To Free Him 


Atonc about this time every summer, I get 
fed up on the job of mowing the lawn but do 
nothing about it—except grumble. This year 
I'm going to try to start something by passing 
on a suggestion to you. It’s a chance for you 
or one of your readers 
to do something big 
for humanity. Here it VILE WEED STUNT 
is: Develop a strain 


THE GROWTH, 
of dwarf grass which 


BUT HEAVEN 
FORBIDP 
enough to need cut- @ % 


DEMON RUM AND THE 
never grows high 
ting, or one which 
grows so slowly that 
it requires cutting only 
three or four times a 
season, You might 
think this is a hare- 
brained idea, but be- 
fore you laugh think of some of the remark- 
able results already produced by crossbreed- 


ing. If they can produce a grape without 
seeds and string beans without strings, why 
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not my pygmy grass? In the meantime, I must 
get busy and finish the job of mowing my 
lawn.—T.0.C., Philadelphia, Pa. 


Australian Checks Up 
On Fish’s Feeling 


Tue Our Readers Say pages certainly bring 
forth some red-hot ideas. I have a large num- 
ber of Sold Watts and. 
tropical fish and wor 

appreciate articles on Ouch! 
aquatic life, aquarium 

construction, and arti- = 

ficial means of heating 
aquariums, From my 
experience in this field, 
might I say, in regard 
to the question wheth- 
er or not fish feel 
pain, that I have dem- 
onstrated by several 
tests that fish feel 
pain just as much as humans or animals do. 
—C.F.P., Auburn, Australia. 


He Likes Them All— 
Especially Glass Blowing 


I nortce that some readers want articles 
on bacteriology, some on fencing, and others 
on glass blowing, and how to prepare organic 
chemical compounds. I am interested in all 
these subjects myself and perhaps you can 
find some way to include them in future is- 
sues. An article on glass blowing, I feel sure, 
would interest and help a great many readers. 
—RJ.C., Berwyn, Ill, 


What, We Wonder, Is Wrong 
With Greenwich Time? 


Attnover knowing little about the tech- 
nical side of radio and the complexities of 
broadcasting, nevertheless I am going to make 
two suggestions in this field. Possibly both 
are old or impractical. First, I suggest that 
a new time system be inaugurated for radio 
broadcasting. Select some place, such as Wash- 
ington, London, or Paris, and designate it as 
the center or determining point for a common 
world-wide time system. It should be called 
officially Marconi time in honor of Guglielmo 
Marconi, the inventor of wireless telegraphy. 
The public would probably nickname it 
“radio time.” All radio programs should be 
announced and printed in this time in lieu of 
the various time-zone designations now used. 
I venture to state that as quickly as the public 
became used to it, it would be adopted by air- 
transport, railway, and steamship companies. 
Second, I suggest that radio stations in broad- 
casting sports events make it possible for the 
radio listener to hear more of the actual back- 
ground noises in the stadium, baseball field, 
or boxing arena; without, of course, interfer- 
ing with the announcer’s words. Such a 
change would add to the thrill of listening to 
these broadcasts—P.W.C., Madison, Fla. 


Birds and Beasts Would Adorn 
His Wood Projects 


Le1’s have one or two pages devoted to 
modern taxidermy. On this page or pages 
plans could be given 
for constructing book 


ends, gun racks, ba- AIN'T THAT 
rometers, thermome- SUMPN ? 
ters, calendars, and 


lamps which make use 
of mounted animals, 
birds, reptiles, or sec- 
tions of them for dec- 
oration. I am sure 
many readers would 
enjoy and make use 
of such an article. In- 
cidentally, I find the 
magazine excellent for wood-working projects. 
—A.L., Rock, W. Va. 
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Model Builder Supports Plea 
Of Railroad-Minded Colleague 


As a dyed-in-the-wool reader of your maga- 
zine, I was glad to read in a recent number 
that M.M.O., Jr., Boston, Mass., wants more 
articles on model railroads, A boat and an 
airplane from time to time are all right but 
why not also give us short but good articles 
on model railroads? For my part, I suggest, 
‘as one phase of this work to be covered, the 
building of railroad engines and coaches from 
sheet metal or, if possible, from both metal 
and wood. Somehow, I hope you will find a 
way to satisfy your many model-railroad 
readers by adding such a series to the interest- 
ing articles that regularly appear—P.D., 
Montreal, Canada. 


Advocates Supreme Test 
In ‘Motorists’ Clinic” 


Here's a suggestion for the scientists who 
worked up the various devices for testing 
drivers, described under the heading “Clinic 
for Motorists” in your last issue: These fel- 
lows have covered the ground pretty well, 
with their tests for brake reas steering, 
and so on, but the greatest driving hazard 
they have overlooked completely. To remedy 
the defect, I would suggest a back-seat-driver- 
reaction test, to be designed somewhat along 
the lines of the accompanying drawing. As 
you see, the subject sits at a dummy steering 
wheel, trying to steer, brake, and do the other 
things included in the 
tests. Behind isa 
phonograph which 
keeps repeating,““Don't 
drive so fast! Are you 
sure this is the right 
road? Look out for 
that dog! Can't you 
go any faster ? What's 
that funny noise?” 
and so on, over and 
over again. The point 
of the test is to see 
how long it will be be- 
fore the subject picks up a jack handle (placed 
conveniently besi him) and smashes the 
phonograph. Thirty minutes would be con- 
sidered excellent—A.T.A., Birmingham, Ala. 


GREFUL, NOT SO FAST 


& 


Putting Awnings 
In Their Place 


Butters tell us about the many improve- 
ments which will be found in homes when 


and if a building boom gets under way. But 
in none of their rosy predictions have I read 
anything about an easier way to raise and 


lower awnings. This is an awkward job, at 
best. Usually you have to hold the window 
screen in a raised position with your shoul- 
der and then, with your body in a corkscrew 
twist, you tug at the ropes of a stubborn 
awning. My suggestion is to have a built-in, 
dustproof, water-tight compartment above 
each window and porch where a roller-type 
awning would be hung. The necessary rod 
and gears to operate it would also be built 
in, and all the householder need do to get his 
awning up or down would be to turn a small 
crank, like on a motor-car windo 
would be no seasonal job of pu 
taking down awnings—A FY. 


Why Not Run the Bicycle 
With the Extra Current? 


Prans for making an inexpensive six-volt 
bicycle generator, as recently suggested by 
J.NK., of St. Paul, Minn,, would, I am sure, 
be welcomed by many bicyclists. An im- 
provement to J.N.K’s suggestion would re- 
sult if the midget storage batteries described 
on page 53 of the June number were used. 
With these, a reduced speed could be main- 
tained at night, when the generator need not 
be working, and the batteries would supply 


the current. Of course, there would have to 
be some means to prevent overcharging. In- 
novations are being introduced in all branch 
of transportation, so why not for bikes?— 
D.L.G., Rome, N.Y. 


He'd Have Jacks 
Pop Out of Car Chassis 


Faycy trimmings and bigger and better 
speedometer dials continue to appear on the 
instrument boards of 
automobiles but it 
seems to me the engi- 
neers do little to ease 
some of the real an- 
noyances that motor- 
ists suffer. For exam- 
ple, take the matter of 
jacks. When a tire 
goes flat, the driver 
still has to get out and 
do an overalls job to 
jack up his car. Why 
can't jacks be built 
into the car and so designed that they oper- 
ate through a gear mechanism powered by 
the motor? Then the motorist could raise or 
lower his car by merely pressing a button or 
throwing a lever. Such innovations would be 
of practical value to the driver—much more 
so, I think, than trick cigarette lighters and 
similar gadgets.—A.F.T., Detroit, Mich. 


Don’t Overlook the Tools, 
Says This Reader 


Nemerovs interesting suggestions that 
have proved invaluable in my workshop have 
come to me through your magazine. Now I 
have a suggestion to make. Many men could 
do better and neater work, I believe, if you 
would run a series of articles describing the 
proper use and care of different tools. Most 
home-workshop enthusiasts do not know the 
kind of work each type is specially designed 
for. Also, tell the amateur how to sharpen 
his tools.—W.J.Q., Glendale, Calif. 


A Case of Two Negatives 
Causing a Rift in Clouds 


Loox1nc back over some old issues I came 
across a letter from B.H., of Blanchester, 
Ohio, telling how he had noted that low-fly- 
ing clouds split and separated when approach- 
ing and moving over the tall antenna tower 
of a radio station visible from his home. I 
reason the cause for this as follows: Rain 
might be considered as a colloidal state of a 
liquid (water) in a gas (air). Colloids are 
minute particles of matter that do not form 
a true solution but are suspended by the pres- 
sure of the matter which envelops them. 
These particles carry charges of negative elec- 
tricity. During a thunder storm, a tall steel 
framework becomes charged negatively, or like 
the “colloidal” water. As like charges repel 
each other, the clouds would be repelled from 
the antenna tower—F.S.H., Jerseyville, Ill. 


She Would Bake 
A Good Batch of Pottery 


In ane of suggesting articles for your mag- 
azine, I would appreciate an article telling 
how to construct. a 
small and inexpensive 
electric pottery kiln. I 
have a small one-dol- 
Jar baking oven made 
of sheet metal. It 
would be helpful and 
convenient for me if 
I knew some simple 
way to insulate and 
equip this for electric 
heating. No doubt 
many other readers 
are interested in pot- 
tery making and would benefit by such an 
article—(Mrs.) V.H., Chicago, Ill. 


WHY BOTHER WITH 
AUTOS? GET A 
MAGIC CARPET 


POTTERY BISCUITS! 
WONDER IF THAT VASE 
15 MADE OF 
BISQUETTE 
DoucH !/ 


NEW PERFECTED HYDRAULIC BRAKES 
Wouble-Acting, Self-Articulating) 
Giving the highest degree of safe, smooth 
stopping-power 


SOLID STEEL one-piece TURRET TOP 
More beautiful to look at—cooler to ride 
under and safer by far 


IMPROVED 
GLIDING KNEE-ACTION RIDE* 
Acclaimed by millions “the world’s 
smoothest, safest ride” 


CHEVROLET 


AND CHEVROLET ALONE 


brings you all these vitally important features 
at lowest prices 


GENUINE FISHER 
NO DRAFT VENTILATION 
in New Turret Top Bodies 
The most efficient air-conditioning system 
for modern automobiles 


MERICA is giving overwhelming preference to the 
A 1936 Chevrolet because it’s the o7/y car in its price 
range with all the following features which mean so 
much to motoring enjoyment. 

It’s the only low-priced car with New Perfected 
Hydraulic Brakes, which impartial authorities agree 
will stop a car most quickly, smoothly and safely . . . 


The only low-priced car with a Solid Steel one-piece 
Turret Top—the strongest and safest top built, and the 
style-mark of a modern car... 


The only low-priced car with the famous Knee-Action 


NEW PERFECTED HYDRAULIC BRAKES - 


HIGH- COMPRESSION 
VALVE-IN-HEAD ENGINE 
Most economical of all multi-cylinder 
power plants 


SHOCKPROOF STEERING* 
Making driving easier and safer by 
eliminating steering wheel vibration 


Gliding Ride*, Genuine Fisher No Draft Ventilation, 
and Shockproof Steering*—all of which are essential 
to maximum motoring comfort . . . 

And the only low-priced car with a High-Compression 
Valve-in-Head Engine of the same powerful, dependable 
type which is used in record-holding airplanes, power 
boats and racing cars. 


Only a motor car with all these features can be called 
“complete”; only the new 1936 Chevrolet brings you 
all these features at low prices; and that is why people 
call it the only complete low-priced car. 

CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 


+ SOLID STEEL one-piece TURRET TOP + + IMPROVED GLIDING KNEE-ACTION RIDE* 


GENUINE FISHER NO DRAFT VENTILATION + + HIGH-COMPRESSION VALVE-IN-HEAD ENGINE + + SHOCKPROOF STEERING* 
GENERAL MOTORS INSTALLMENT PLAN—MONTHLY PAYMENTS TO SUIT YOUR PURSE, *Available in Master De Luxe models only. Knee-Action, $20 additional, 


‘A GENERAL MOTORS VALUE 


FOR ECONOMICAL TRANSPORTATION 


8 Please mention Poputar Sctexce Montuty when answering advertisements in this magazine. 
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FORGING 
NEW WEAPONS 


FOR THE 


By 
EDWIN 
TEALE 


N A darkened audi- 
torium at Trenton, 
J., a few days 
nearly 500 po- 
lice officials sat fas- 
cinated by a new 
kind of talking picture, an 
animated rogues’ gallery 
which soon may rank with as an aid to identification by voice 
fingerprinting scientific dmannerisms. At theright is shown 
aid to identification, the simple sound-recordingapparatus 
Produced under the di- 
rection of Col, H. Norman Schwarzkopf, for many years Su- 
perintendent of New Jersey State Police, the experimental 
reels replace conventional “wanted” circulars with 300-foot 
sound movies. They show the criminal walking, tal light- 
ing a cigarette, going through a standard routine which reveals 
to watching detectives vital information about the gait, ex- 
i 1 mannerisms of the hunted man 
r Hoover, Director of the Federal Bureau of Investi- 
gation, has become interested in the idea and further tests are 
under way in the scientific crime-detection laboratorie 
Washington, D. C. Eventually, it is hoped, an archi 
master negatives will be blished just as files of the fi 
prints of notorious criminals are maintained at present 
Behind this innovation, which has brought Holiywood tech- 
nique to the crime laboratory, lies more than a year of research 
and testi Special apparatu igned in collaboration with 
engineers of the Radio Corporation of America, makes it 


talking motion pi 


‘The Nassau County, N. ¥., Police Department's 
crime laboratory on wheels, a trailer equipped 
with record files, fingerprinting apparatus, 
and other aids to modern crime detection 


possible for an inexperienced police officer 
to turn out perfect sound reels. The whole 
equipment, including a movie camera with 
three lenses, a portable sound-recording 
apparatus, six floodlights, two spotlights, 
microphones, and a collapsible studio of 
iron rods and gray curtains, can be packed 
into a half dozen suit cases and carried 
in a small car. 

In the event of a nation-wide man hunt, 
such talkies of a criminal could be dis- 
tributed to theaters as well as to police 
stations. Thus, in a short time, millions 
of people would be put on the alert, 
watching for the wanted man. Catching 
crooks with real-life “crook films” prom- 
ises a radical advance in criminology. 

‘And it is but one of many new develop- 
ments in police technique. In all parts of 
the country, science is forging new weap- 
ons for its endless war on crime. 

For example, an inventor in Rochester, 
N. Y., has obtained a patent on a scien- 
tific “prison of the future,” a riotproof, 
escapeproof structure with hanging corri- 
dors, hidden microphones, and a vast net- 
work of pipes that can flood the cells with 
tear gas in the event of a riot. 

Suspended from the ceiling of the pris- 
on, the long tubelike corridors will run 
between the rows of cells. “One-way” 
windows will permit guards to watch des- 
perate criminals without being seen. At 
the flip of a switch, floodlights, which are 
housed in bulletproof glass, will illuminate 
the interior. Doors are so designed that 
they act as shields against bullets when 
they are swung partially open to permit 
guards to toss in tear-gas bombs. 
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BANDS OF LIGHT 
SHOW HIDDEN METALS 


A spectrograph used to de- 
tect the presence of metals, 
and some spectra made with it 


Set in the walls of each 
corridor, a battery of 
curious, movable steel 
balls with holes through 
the centers will enable 
the guards to shoot 
through with either rifles 
or revolvers, Even if the 
entire prison is flooded 
with tear gas in the event 
of a major riot, the cor- 
tidors will be free from 
fumes, as they have their 
own ventilating systems. 
R. L, Clark, designer of 
the scientific prison, de- 
clares it will go far to- 


ward keeping criminals locked up once they 
are caught. 

With the same end in view, officials at 
the Westchester County Penitentiary at 
Eastview, N. Y., have rigged up an ingen- 
ious “electric ear” to help guards on the 
night shift. After eight months trial, it has 
been adopted as part of the regular equip- 
ment. 

A combination of radio amplifiers, a mi- 
crophone, a loudspeaker, and a set of con- 
trols forms the “ear,” The sensitive 
microphone is placed in the main corridor 
of the prison, through which an escape 
would have to be made. Set to react to any 
noise louder than ordinary conversation, 
the apparatus sounds an alarm buzzer in 
the relief guard’s room at the first sign of 
commotion, Should prisoners overpower 
and gag the guard on duty, he can set the 
alarm off by falling over a solid object or 
“accidentally” tipping over a chair. 

A pair of new and unusual aids to crime 
detection use light rays. Not long ago two 
elaborate pieces of ‘scientific apparatus, a 
spectrograph and a spectrophotometer, took 
their places in the Bureau of Investigation 
laboratory at Washington. They will help 
the scientific G-men find and measure mi- 
croscopic clews in the form of metals, 
earths, and paints, 

By means of lenses, a narrow slit, and a 
prism, the spectrograph breaks up a beam 
of light into its constituent colors and re- 


New York City police technicians using a new vacuum-cleaner ap- 
Paratus to remove dust froma suspect's pockets for examination 
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cords them as narrow bands 
on a photographic plate. Each 
band represents a definite 
wave length of light. As the 
different elements of the earth, 
and especially the metals, 
give off different wave lengths 
of light when heated, the 
spectrograph affords a quick 
and accurate method of ana- 
lyzing unknown substances. 
Astronomers use it to deter- 
mine the elements on distant 
stars. Because the Bureau of 
Investigation instruments are 
equipped with quartz lenses 
and prisms, they record ultra- 
violet light which would not 
pass through ordinary lenses, 
To understand how valu- 
able such an aid may prove, 
imagine yourself watching one 
of the scientific sleuths at 
work in the laboratory, 


HE IS bending over a copper 

screen containing a small 
round hole, Dida bullet make 
the hole? Upon the answer 
to that question hangs an im- 
portant clew in a murder 
mystery. Carefully the expert 
clips a bit of screen from the 
edge of the hole and fixes it 
in the hollowed-out end of a 
crayonlike stick of pure graph- 
ite, Adjusting a second simi- 
lar crayon so that an electric 
arc will be formed between 
the two, he switches on the 
current. The metal is heated 
to vapor and vertical lines on 
the spectrograph plate record 
the materials in it, Both cop- 
per and lead are present. 
Without doubt it was a lead 
object that made the hole. 
But was it the fatal bullet? 

The spectrograph gives fi- 
nal proof. When a fragment 
of the surface of the bullet 
taken from the body of the 
victim vaporizes, the lead lines on the 
plate show the identical impurities found 
in the similar metal adhering to the screen. 
And, more than that, they show strong 
traces of copper—bits of the screen carried 
away by the bullet. This clinches the 
testimony of the spectrograph. Vital in- 
formation has been obtained in the space 
of a few minutes. 

The speed as well as the extreme sensi- 
tiveness of the spectrograph makes it an 
ideal instrument for the criminologist. 
Any metallic element can be determined 
almost instantly even when it is present 
in quantities as small as a thousandth of 
one percent. 

Take another dramatic use for the new 
equipment. On the shoes of a suspect are 
found traces of paint of exactly the same 
color as that in the room where a woman 
was murdered. It is damaging evidence. 
Samples of paint from the room and 
specks from the shoes are turned over to 
the laboratory detective. Vaporized in the 
spectrograph, they leave their lines on the 
photographic plate. A glance at the rec- 
ord, and the expert knows one paint has 
a titanium base, the other a zinc base. 
The paint on the shoes could not have 
come from the scene of the crime; the 
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Novel features of a proposed prison designed 
to foil riot 
would command prisoners at all points without 
exposing themselves to any possible attacks 
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spectrograph may save the life of an in- 
nocent man. 

The spectrophotometer, another amaz- 
ing helper of the scientific detective, picks 
out differences in color invisible to human 
eyes. Cases which involve matching bits 
of fabric, solids, or minute amounts of 
liquids may be solved by its use. By 
identifying human blood and body fluids, 
it plays its part in clearing up murder 
mysteries. By means of this pair of “light 
traps,” the spectrograph and the spectro- 
photometer, criminologists expect to catch 
the most cunning of outlaws, 


‘O BRING a crime-detection labora- 

tory right to the scene of a murder as 
soon as the report comes in, officials of 
the Nassau County Police Department. on 
Long Island, N. Y., recently introduced a 
fully equipped trailer which can be hooked 
to a patrol car and rushed from head- 
quarters at an instant’s notice. 

This mobile laboratory carries short- 
wave radio, a plug-in telephone, finger- 
print files, photographic equipment, and 
a wide variety of scientific aids to crime 
detection. Fifteen and a half’ feet long, 
seven feet wide, and six feet high, it can 
travel at top speed along any highway. 


occuPy Two 
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= FROM VENTILATOR IN CASE OF RIOT 


Another advance, recently announced, 
promises to clip precious hours from the 
time required to take up the trail of a 
criminal. The other day, the Federal Com- 
munications Commission, in Washington, 
D. C., announced a shift in its allocation 
of radio wave bands. This will make pos- 
sible a nation-wide network of police 
broadcasting stations using short-wave 
frequencies to send messages in code. 

For nearly a year, the one-kilowatt sta- 
tion WWV, at Beltsville, Md., has been 
making trial broadcasts under the direc- 
tion of the Bureau of Standards and the 
Department of Justice to determine what 
the reception of police messages would be 
on different wave bands. Five times a day, 
four days a week, the experimental broad- 
casts have gone on the air, 

In addition, several cities in the Middle 
West, including Indianapolis, Ind., St. 
Louis, Mo.. Kansas City, Mo., and Min- 
neapolis, Minn., have carried on extensive 
tests with intercity radio flashes. A spe- 
cial code, combining letters and numbers, 
is employed in the work. It is used in 
teletype and telegraph communications as 
well as over the air. At frequent intervals . 
the code is changed. 


Imagine this (Continued on page 107) 
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T WAS night on the old battle- 
field. Eerie shapes loomed— 
jagged, ruined walls; tortured, 
stunted trees; webs of barbed 
wire; blasted earth upheaved from 
craterlike shell holes. In one hole a 
fire burned, spreading its ruddy glow 
over a scene that was weird indeed. 
In the background brooded the 
dim bulk of the famous Ossuary of 
Verdun, the grand, pathetic sanctuary 
of the bones of thousands of unide 
tified soldiers found upon the most 
famous battlefield in the world. To- 
d the ossuary paced gnomelike 
figui h burdens. They 
moved partly in shadow, partly illu- 
mined by the outer circle of firelight 
ar-by, their shapes thrown into 
relief by the flames, stood another 
group. They were young men, their 
faces sad and earnest as they chanted 
hymns of peace for the whole world. 
Leading them was a venerable figure 
in clerical garb. Higher rose the 
singing, hotter burned the fire. 
Suddenly, its light was 
eclipsed by a_ blinding 
glare that seemed to 
spring from the earth. 
The air quivered, choked 
with thick smoke, 
hummed with flying met- 
al fragments, With cries 
of pain, figures fell to 
the ground—among them 
that of the priest. The 
good Abbe Delle was 


en removing an unexploded shell from a field beneath the old walls of Coucy-le-Cha- 
que private corporation has a concession for salvaging shells in the battle 
mers have been killed by duds. Below, a pile of recovered German 77's 


dead, rescuers found, and eleven were 
wounded among the French youths whom 
he had brought, each year since the Arm- 
istice, from Lille to Verdun to search out 
and honor the remains of the dead, French 
or German, still hidden on the battlefield. 

Up through the sod of that field had 
thrust the fingers of an old battle that 
had claimed nearly a million | to 
snatch yet more—eighteen years after- 
ward, from good people praying that bat- 
tles might end. Those dead fingers had 
fanned the fire to explode an old shell 
that had lain all those years in its lair be- 
neath the earth, like ’a serpent that is 
never surely harmless until it has been de- 
prived of its venomous fangs, 

That recent dramatic episode shocked 
the people of France and Belgium to a 
realization that not all these years had 
served to root out the menace of the “red 
zone,” the old battlefields of the World 
War. Six hundred miles long, twenty to 
fifty miles or more wide, it stretches from 
the North Sea to Switzerland and con- 
tains nearly 10,000,000 acres, a touch 
of the peaceful plow, of children playing, 
or of tourists hunting souvenirs, the coiled 
serpents strike—the old shells that did 
not explode, but burrowed into the earth. 

Today, alter eighteen years, there are 
probably still millions of those une: 
ploded shells lying beneath the earth’s 
surface on the former Western Front 
alone, and more millions on the other old 
fronts. And, every now and then, one 
goes off. Within two we last year, 
there occurred two explosions that killed 
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Unexploded Shells, Buried in the Soil 
Of France Since the World War, Afford 
A Grisly Harvest for an Odd Industry 


By THomas M. JOHNSON 


off the dud shells. 
The fire fighters had 
to let it burn over 
500 acres of valuable 
woodland. That was 
in the year 1929. 
To win against 
such perils, has taken 
a new race of brave 
pioneers. To recon- 
quer the “red zone” 
for peace, they have 


thirteen children and sent twenty-two to 
hospitals—they were playing with duds. 

In this country, war souvenirs brought 
back by veterans are still exploding, de- 
spite police warnings. Because a shell is 
old, it is not harmless. Only recently, a 
man was killed by an old shell while plow- 
ing a Civil War battlefield in Georgia, In 
a hotel cellar in Paris, for the sixty-five 
years since the Franco-Prussian War, they 
had used a dud to crush coal. Some one 
tried to mend its crude handle with a red- 
hot poker. They had to rebuild the hotel. called in the science 
In one year after the World War, the of explosives, and 
Paris municipal laboratory destroyed a to it have added 
thousand such deadly souvenirs, picked new methods. Mon- 
up in the streets. keying with a dud 

Lying in plain sight, at least these gave is about as danger- 
warning, like the relatively sportsmanlike ous as any work 
rattlesnake. In the “red zone” they strike there is. The prob- 
by stealth. ing fingers continu- 


An oven in which small- 
arms ammunition is roast- 
ed, after the powder has 
been removed from the 
shells, to explode caps 


Christophe Parentin came happily back 
to his forest in Lorraine. A woodchopper, 
hehad served four yearsin filthy trenches, 
longing for the clean woods and the grip 
of his ax, Now, the war over, he sur- 
veyed a forest riven by bullet and shell, 
trees splintered and scorched. 

“Let us clean up this war mess,” said 
Christophe, 

He swung his ax against a dead tree. 
A flash, a crash, and Christophe was 
hurled fifty feet. The ax had struck a 
dud, embedded in the tree-trunk. 

Not far away, in Alsace, on the famous 
Hartmansweilerkopf, a forest fire began. 
Then came the roar of an explosion—an- 
other, and another, The fire was setting 


ously prod death— 
sudden, violent. The fighters in the guer- 
rilla war for peace have many hazardous 
adventures in their unique campaign. 
Their problem after the Armistice stag- 
gers imagination. In those 10,000,000 
acres, including twelve percent of all 
France, and its most highly developed in- 
dustrial area, 9,000 factories were razed 
or crippled. So were 200 coal shafts, 
thirty-four iron mines, 1,500 miles of rail- 
way, 6.000 bridges, and 4,068 towns. 
These last included many like the twenty 
hamlets beaten into the earth of the great 
American Meuse-Argonne battlefield, and 
now marked by signs like: “This was the 


village of Flirey.” (Continued on page 102) 
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By turning this wheel, a workman unscrews 
the fuse from a shell on the other side of a 
wall which guards him from possible blasts 
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ANCER of MORT 


WHERE THE WAR STILL GOES ON 


The entrance to one of the “explosion 
grounds” where shells are deliberately set 
off if the charges cannot be removed safely. 
At left, a workman is releasing poison gas 
from a bomb, letting it blow away harmlessly 
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PorTABLE underwater lighting 
equipment has recently been devel- 
oped to aid in searching the bottoms 
of lakes, ponds, and rivers at night. 
Powerful floodlamps are mounted in 
water-tight, highly polished reflect- 


FLOODLIGHTS SEARCH LAKE BOTTOMS 


where the water is muddy, it is first cleared 
with special chemicals. The lights are ex- 
pected to be of special value in lake or 
resort communities, where they may be 
kept available by police or fire de- 


partments. 


MAKES WINDMILL GENERATOR 
WITH CAST-OFF AUTO PARTS 


A NoveL homemade windmill generator that 
cost less than three dollars utilizes the rear end 
and differential gears salvaged from an old auto. 
Twelve-foot blades are fastened to one of the 
car wheels, and the assembly is mounted on a 
rotating support on top of an improvised tower. 
A rudder projecting from the second wheel 
keeps the blades facing into the wind, while an 
eighteen-foot shaft connected into the differ- 
ential drives a small generator. 


Tubes of chemicals, 
color chart, and an 
electric heater used 
in carbon monoxide 
test. Right, workmen 
using safety lamp 


DETECTS CARBON MONOXIDE GAS IN MANHOLES 


BEFORE DESCENDING into street manholes 
to repair underground cables, telephone 
workmen now use a carbon monoxide de- 
tector to reveal the presence of dangerous 
amounts of the poisonous, odorless gas. A 
sealed glass tube, containing a chemical 
solution, wrapped in cotton, and covered 
with a transparent envelope, is crushed and 
suspended in the manhole for ten minutes. 
If carbon monoxide is present underground, 
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the chemicals will precipitate a 
black powder on the cotton. 
When raised to the surface, the 
shade of black or gray on the 
cotton is compared with a stand- 
ard color chart to reveal the 
amount of gas present. In cold 
weather. an electric heater is 
used to hasten the reaction. 
Safety lamps also are employed. 


ors. and fastened to the ends of long, 
lightweight poles. Current is supplied 
by a portable gasoline-driven gen- 
erator on the floor of the search boat 
from which operators lower the lights 
to within eighteen inches of the bot- 
tom. When flooded with light from 
one of these brilliant diving lamps 
the lake or river bed can be clearly 
seen from the surface in depths up 
to twenty feet, it is said. In cases 


Portable underwater 
lighting equipment, 
including generator 
and cable, loaded 
on a fire truck for 
use in an emergency, 


Searchers exploring 
a lake bottom from 
a rowboat. The gaso- 
line-driven ¢ 
erator in the boat 
supplies the current 


TROLLEY POWERS HAND TOOLS 


Greater efficiency in working with portable elec- 
tric tools is made possible by an overhead track and 
trolley system designed for use in shops and manu- 
facturing plants. Shown below installed in the cut- 
ting department of a clothing factory, the system 
provides a continuous outlet contact for tools, thus 
eliminating long cords that get in the operators’ way. 
The trolley moves freely on a metal track. 


Garment cutters using electric tools with overhead trolley 
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Streamline Engine 
Has Illuminated 
Driving Wheels 


Hvrtirnc through the night at a 
speed of more than a mile a minute, 
the Mercury, new streamline steam 
locomotive just completed for the New 
York Central Lines, will present a 
weird appearance with its brightly 
painted, seventy-nine-inch driving 
wheels illuminated by floodlights con- 
cealed under the cowling. Drawing a 
train of specially designed streamline 
cars, the Mercury will make the run 
between Cleveland, Ohio, and Detroit, 
Mich., at an average speed of sixty 
miles an hour. 


DESERT SMOKE HOLE 
YIELDS “DRY ICE” 


In one of the hottest places 
in the United States, the sun- 
baked desert near the Salton 
Sea in California, an unusual in- 
dustry is extracting “dry ice” 
from the fumes of a baby vol- 
cano. This odd enterprise owes 
its birth to the curiosity of Mrs. 
Carl M. Einhart, shown at the 
left, whose interest in the char- 
acteristic “mud pots,” smoking 
holes in the slate-gray mud of 
the desert, led her to have the 
fumes analyzed. The escaping 
gas was found to be almost pure 
carbon dioxide, and a plant was 
set up to capitalize on its com- 
mercial value. In addition to 
converting the gas into “dry 
ice,” the plant bottles it under 
pressure for use in carbonating 
beverages and as a material for 
use in connection with some 
kinds of fire-fighting equipment. 


Mrs. Carl M. Einhart with carbon dioxide from desert fumes 


Air entering an 
automobile car- 
buretor by way 
of this device 
passes through 
an oil bath that 
takes out the dust 


AiR INLET 


CARBURETOR AIR CLEANER 


A sew oil-bath air cleaner for automobile 
carburetors is said to be so efficient that it 
operates perfectly even during a severe dust 
storm. Air entering the cleaner is led into a 
dense oil fog or mist, which traps the dust, 
allowing only clean air to pass along to the 
carburetor. The oil need be replenished only 
after a long period of use. 
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EARTH MAGNETISM 
IS MEASURED 


Unsotvep mysteries of the 
earth's interior are being stud- 
ied with the aid of a tiny instru- 
ment known as a “magnetome- 
ter,” recently installed at an 
observatory in California. The 
device contains a bar magnet. 
suspended on a twisted thread 
of quartz, which acts like a com- 
pass needle and responds to 
changes in the earth's magnetic 
field. A beam of light, reflected 
from a mirror at the tip of the 
bar, traces its movements upon 
a piece of photographic paper. 
Scientists declare that some of 
the fluctuations in the earth’s 
magnetic behavior, causing the 
reading of a compass at a given 
point to change slightly from 
year to year, reflect titanic 
changes occurring too far be- 
neath the surface of the earth 
to be investigated by any other 
means. Other variations are 
ascribed to the sun’s influence. 


A simple branding device, 
shown at the left, makes 
permanent scars on fruit 


GROWERS “BRAND” FRUIT 


To Fort fruit thieves, avocado growers 
now “brand” the green fruit with a distinc- 
tive marking by means of a small device 
that is worn on the thumb, The scars re- 
main on the ripened avocado, 


An observer adjusting the magnetometer, an instrument 
that records variations in the magnetism of the earth 
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TALKING MIRROR GIVES SALES SPIEL 


A sensitive electrical detector starts an 
automatic phonograph when anyone comes 
near this mirror. The parts are seen below 


THEN you approach a mirror of 
design to straighten your tie 
or adjust your hat, a concealed phono- 
graph startles you by launching into a glib 
advertising talk, The apparatus is actuated 
by a sensitive detector, in the form of a 
metal loop, which responds to the changed 
electrical capacity of the surroundings 
when you step within range. Counting upon 
the natural lure of a mirror for men and 
women alike, the inventor proposes that 
his machine could be employed in depart~ 


boost the sales of shaving materials, cos- 
metics, and other products. It may also be 
used in conjunction with slot machines, 
and, if desired, a selection of popular 
songs may be substituted for the advertis- 
ing message as a novelty feature in places 
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HUGE STARS PICTURED 
ON TINY PHOTO PLATES 


Darkroom workers of the Mt. Wilson 
Observatory at Pasadena, Calif., must be 
careful lest the astronomers’ pictorial tro- 
phies slip through their fingers—for the 
smallest of the photographic plates used in 
recording discoveries in the depths of space 
measures only one quarter by three quar- 
ters of an inch. In the picture above, it is 
shown compared with an eight by ten-inch 
plate, also used in photographing far-dis- 
tant stars. The largest plates used at Mt. 


ment stores and public waiting rooms to of amusement. 


Wilson are fourteen by seventeen inches. 


Portable X-ray outfit in 
use for examining pota- 
toes. Inset shows the hol- 
low coré inside a tuber 


HANDY TOOL SIMPLIFIES 
HOOKED-RUG MAKING 


Beautirut hooked rugs are declared 
easy to make with a new “rug needle,” 
which dispenses with the use of a cro- 
chet hook for pulling yarn or strips of 
rag through the mesh of burlap. Turn- 
ing a crank upon the labor-saving tool 
automatically forms the necessary 
stitches, looping the material evenly. 


SIGNALING DEVICE USES BLACK LIGHT 


PorTABLE military signal sets, 
using unseen beams of black light, 
are made practical by the inven- 
tion of a receiving outfit 180 times 
as sensitive to infra-red rays as any 
previously known. These invisible 
ra ve hitherto been picked up 
a thermocouple, a sort of elec- 
tric thermometer. The new dev 
resembling in principle the vaned 
ornaments that spin in the sunlight 


pe a 


in jewelers’ windows, utilizes the infini- 
tesimal pressure of incoming rays to vi- 
brate a thin aluminum diaphragm mounted 
in a cylindrical chamber at the back of a 
ray-collecting reflector. An amplifier mag- 
nifies the electrical 

impulses produced. 

The device may 

also be used for 

detecting enemy 

vessels in fog. 


X RAYS SHOW HIDDEN FLAWS 
IN FRUITS AND VEGETABLES 


Frvtts and vegetables may now be inspected 
before marketing, by a method as simple as the 
candling of eggs, with the aid of a portable X-ray 
outfit developed for the purpose at the University 
of Minnesota. Shadow pictures clearly show wheth- 
er an apple is rotten at the core, or a potato hollow 
at the center, when it is placed in the path of the 
rays and examined with a viewing screen held in 
the hand. Since the samples need not be cut open 
for examination, no waste is involved. Scientific 
investigation of the causes of defects in fruits and 
vegetables will also be aided by the device, as it 
may be applied without removing them from the 
tree or vine on which they grow. 


Ray-collecting reflector and the instrument that amplifies the black-light impulses 
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SIFTS SAND TO SPARE BATHERS’ FEET: 


A mecnanicat “beach comber” at Ven- 
ice, Calif., shaves off the sand to a depth 
of four inches, screens it for glass, litter, 
and valuables, and returns the cleaned sand 
to the beach. Metal-edged wire scoops, in 
a revolving drum, lift the surface material 


PLIERS HAVE HOT JAWS 
FOR MELTING SOLDER 


Etectric pliers of a type now available 
can be used to melt solder and to perform 
many other useful operations where heat is 
required. Current for the tool, which is il- 
lustrated above, is supplied to the jaws of 
the pliers through heavily insulated wires 
leading into the long handles. Although the 
device is designed primarily for use in 
sweating joints in copper pipes and tubes, 
it is said to be equally useful in other sol- 
dering operations, such as applying and 
removing solder lugs, and melting solder, 
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into compartments which retain the litter 
but let the sand sift through. The cutting 
depth is variable from a fraction of an inch 
to four inches, and the machine cleans one 
and a half acres in eighty minutes at a cost 
of seventy-five cents an hour. 


MOTHPROOFING EXPERTS 
RAISE THEIR OWN MOTHS 


In stupytnc the effects of a mothproof- 
ing compound, experts at a New Bruns- 
wick, N. J., laboratory maintain a unique 
moth farm. The moth larvae are raised in 
feathers as shown below, later transferred 
to glass bowls, and finally taken to a lab- 
oratory where they are placed on various 
samples of cloth which have been treated 
for protection against moths. The textiles 
are then subjected to microscopic and 
chemical tests to determine the effective- 
ness of the mothproofing treatment under 
varying conditions. Only by this means, the 
experts say, can moth activity be observed 
with scientific accuracy. 


Moth larvae being selected to test mothproofing 


TRAVELING LABORATORY TESTS CHEESE 


To DEMONSTRATE the advantages of 
scientific control in the manufacture of 
Swiss cheese, the U. S. Department of 
Agriculture will send two “traveling Swiss- 
cheese laboratories” into Wisconsin and 
Ohio, largest producing centers in the coun- 


Interior of one 
of the motorized 
laboratories in 
use by the U. S. 
Department of 
Agriculture to 
demonstrate sci- 
entific control in 
cheese making. 
At the right is 
an exterior view 


try. Equipment for the laboratories includes 
hot and cold water, gas, and electricity. 
Pure cultures of bacteria will be kept in 
temperature-controlled incubators, while 
microscopes and other delicate instruments 
for use in testing cheese will be stored in 
padded compartments 
to protect them against 
breakage. A hot-water 
heating tem will 
keep the interior of the 
laboratory warm in 


winter. Cheese makers 
, will be invited to bring 
samples of their cul- 
tures to the laboratory 
foranalysis, and towit- 


ness demonstrations of 
scientific control. 
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A trained mule “says a few words" into the microphone. The 
voices of nearly all animals have been recorded for real- 
istic sound effects in radio programs, movies, and dramas 


This is the recording 
equipment thatis used 
by the National Broad- 
casting Company for 
“canning” noises of 
all conceivable kinds 


Right, a phonograph 
disk of jungle noi 

recorded in Afric 
with a book describ- 
ing each animal and 
its individual habits 


HOUSANDS 
of noises, 
ranging from 
the faint 
squeak of a shoe to the thun- 
dering roar of an erupting 
volcano, are now available 
permanently recorded in wax. 
The disks of modern “sound 
libraries” provide an amazing 
array of “canned” clamor that 
is providing many of the 
true-to-life sound effects in 
theaters, talkie sets, and broad- 
casting studios. 

If a stage director needs 
the offstage whine of an air- 
plane, for example, he can 
select a record of a one, two, 
or three-motored plane. He 
can have the engine idling or 
thundering at full throttle. 
He can pick a ship taking off, 
gliding, or going into a power 
dive with a gale screeching 
through its wires. Or, if he 
is staging a drama of the 
north woods, the sounds of 
rasping saws, crashing trees, 
and crackling camp fires are 
available at a moment's notice. 

From every corner of the 
globe, records of odd noises 
are coming in to swell the 
nation’s growing libraries of 
sound. Manufacturers’ cata- 
logues list an unbelievable 
range of subjects. And, al- 
most as widely assorted as 
the sounds themselves are the 
uses to which they are put. 

Radio and the stage, of 
course, make the greatest de- 


Name Your 
NOISE 


... Lhe Sound Libraries 
Have It Sealed in Wax 


mands on the sound libraries. But schools 
are beginning to employ the records ex- 
tensively. Dramatizations, recorded on 
disks, have invaded the classroom as a 
fascinating form of history texts. Stories 
recorded in foreign languages teach the 
students correct pronunciation. 

An increasing number of amateur moy- 
ie makers also are becoming regular cus- 
tomers of the sound libraries. Making 
home movies on regulation sound film 
is an expensive business, and these ama- 
teurs find it is cheaper to synchronize 
ready-made records with their silent pic- 
tures. 

To make the wide assortment of rec- 
ords now available, sound engineers have 
visited zoos, set up their equipment on 
busy street corners, ridden speeding loco- 
motives, and trekked through the African 
jungles. Just recently. technicians de- 
scended into one of the New York City 
subways to record the underground roar 
of the trains. 

When recordings are made outside the 
sound studio, the portable equipment gen- 
erally is mounted on a special sound 
truck. A thick composition wax disk is 
whirled on an electric turntable, ground 
smooth by metal cutting blades, and pol- 
ished to a flawless surface. Sensitive mi- 
crophones distributed at various points 
pick up the desired sounds and feed them 
to a control board. They are then grooved 
into the prepared blank record with a 
sapphire-pointed cutting stylus. 

The disk is then scrubbed with distilled 
water, coated with graphite, and doused 
in an electroplating chemical bath. The 
outside coating solidifies, picks up the 
impressions in the wax, and is peeled off 
the composition base to form the master 
record. From the latter is derived the 
“stamper” which transfers the sound im- 
pressions to the familiar black phono- 
graph records made of china clay and 
shellac. 

Sometimes, in field recording, the sound 
is amplified to telephone pitch and wired 
directly into the studio through telephone 
lines. A somewhat similar method is oc- 
casionally used to relay radio programs 
by direct wire from the scene of a broad- 
cast to the recording studio. Generally, 
however, programs are picked out of the 
air by conventional radio receivers, ampli- 
fied, and wired to the recording machines. 

More and more field recordings are 
constantly being made for sound collec- 
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Phonograph Records Preserve an Audible History 
Of Our Civilization, as Sounds of Daily Life 
Are “Canned” for Use in Movies and Radio 


By 
FAIRFAX DOWNEY 


tions. While it is possible to produce ade- 
quate studio imitations of droning air- 
planes, barnyard noises, or the chants of 
Indians, recordings of the real thing have 
been found superior. 

Sound records often are used in broad- 
casting even where the real thing is avail- 
able. When Admiral Byrd was planning 
his radio broadcasts from Little America, 
he realized that you could lead sled dogs 
to a microphone but you couldn’t make 
them bark—at least, you couldn’t rely on 
them. So he had several barking-dog 
records made before he left on the expe- 
dition. Listeners who heard the growling 
and barking of dogs on the programs 
broadcast from the antarctic were hear- 
ing sound records made in the United 
States. 

Records are gradually taking the place 
of sound props in radio broadcasting be- 
cause it is much easier to turn on a 
phonograph than it is to rustle paper, 
rattle sticks, or beat on assorted kettle- 
drums, tin pans, and wash boilers. 

Consider the plight of the sound-effects 
engineers who have to provide realistic 
backgrounds for household programs ad- 
vertising cake flour, baking (Oe floor 
wax, and similar products. They have had 
to simulate the sounds produced in beat- 
ing cake batter, mopping floors, twirling 
egg beaters, opening cans, dropping spoons, 
closing ovens, lighting gas ranges, and a 
hundred other household operations. The 
sounds have to be exact, or the listening 
housewives will swamp the station with 
criticisms. 

So many varied utensils were needed 
for these programs that one station rigged 
up a complete rolling kitchen cabinet 
jammed with spoons, cups, bowls, tin cans, 
and numberless other implements. At the 
start of each household program, this 
was trundled from the storage room to 
the broadcasting studio. Now, this cabinet 
is being replaced by a compact collection 
of sound records. Eight or ten separate 
sounds can be concentrated on one record, 
and one or two disks will provide the au- 
thentic background for the preparation 
and cooking of a whole meal, or for an 
attic-to-cellar housecleaning over the air. 

Sound disks used in radio studios, on 
moving-picture lots, and in the wings of 
theaters are played on a cabinet equipped 
with from one to three turntables, electric 
phonograph pick-ups, amplifiers, and loud- 
speakers which respond to a wide range 
of tones. Records are played over in re- 
hearsal, and an indicator on each turn- 
table is set to show the exact groove which 
produces a required sound. During the 
performance, the operator poises the play- 
ing needle over the correct spot. When 
he gets his cue he presses a release but- 
ton which starts the turntable and lowers 


the needle onto (Continued on page 104) 
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A technician producing 
background noises for a 
radi tic prog 
His principal “pro 
a phonograph cabinet 
with three turntables 


How does an erupting vol- 
cano sound? These men are 
holding an asbestos- 
sheathed microphone over 
the crater of Kilauea, Ha- 
waii, to capture the voice 
of the roaring mountain. 
At left, a radio engineer 
operating a cabinet with 
three turntables. The press- 
ing of a button starts a 
record spinning and lowers 
the needle on the part con- 
taining the sound wanted 
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Safety Lighting Drives 


The highway model at the Nela Park laboratories in Cleveland, Ohio, used in lighting tests 
ON A 250-FOOT MINIATURE BOULEVARD, 


ENGINEERS USE MODEL MOTORS AND MEN 
AS COUNTERS IN A GAME TO SAVE LIFE 


A strange laboratory at Cleveland. 
Ohio, research engineers spend their 
days playing with toys. On a minia- 
ture automobile highway the length 

of a city block, they arrange tiny models 

of men, motor cars, and dogs; then they 
throw switches that flood the make-believe 
boulevard with various kinds of light from 
every possible angle. Though any child 
might envy them their gigantic plaything, 
their fascinating game is no idle pastime. 

Their experiments may result in saving 

thousands of lives through better highway 

illumination at night. 

While the problem of lighting roads and 
streets has been studied for many rs, 
its true importance has been realized only 
recently, A public aroused by the mounting 
death toll of the automobile has demanded 
to know the reasons why there are so many 
motoring accidents; in a surprisingly large 
number of cases, the blame can be laid at 
the door of a sinister hazard of the high- 
way—darkness. 

Death has become a night rider. While 
safety campaigns have been successful in 
reducing the number of daytime accidents, 
the night fatalities are increasing at a rate 
swift enough to make any driver pause and 
think. Trattic records show that from three 
quarters to four fifths of all the cars tra 
ing the nation’s highways in a given twenty- 
four-hour period do so in the daytim: 
more than half of the accidents causing 
death, and almost half of those that merely 
demolish cars and do other damage to per- 
sons and property, take place in the hours 
of dusk and darkness. 

Another startling fact disclosed by re- 
cent statistics is that, of all the 3,000,000 
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One of the special lighting fixtures used on the 
miniature roadway. The aperture is adjustable 


The 


SPOTTY LIGHT 
DISTRIBUTION 


This view along 
the model highway 
shows the effect 
of ordinary road 
lighting. Because 
of the angles at 
which the rays of 
light strike the 
road surface, dark 
areas are created 
as illustrated by 
the drawing below, 
and set up hazards 


By 
WALTER E. BURTON 


miles of roads in the United States. there 
are some 50,000 miles along which practi- 
cally all of the accidents occur. Of these, 
unlighted rural highways are by far the 
most dangerous. On these 50,000 murder- 
ous miles, for every mile you drive, you 
are six times as likely to collide with other 
cal telephone poles, pedestrians at 
night as in the daytime ‘ou drive equal 
distances by night and by you are ten 
times as likely to be killed after darkness 
has fallen. 


The stringing of safety lights on poles 
50,000 deadly miles would, in 


along thi 
a single yea 
sonal injuries, and 100,000 
erty damage. These are the figures offered 
by lighting men who have studied every 
angle of the problem of nighttime highway 
safety. 

Much of this study has been carried out 
at the Nela Park laboratories of the Gen- 
eral Electric Company, in Cleveland. Kirk 
M. Reid and H. J. Chanon have conducted 
the researches, with the codperation of such 
well-known lighting authorities as Dr, M. 
Luckiesh and Frank K. Moss, 

Unlike former highway test models of 
its kind, the miniature traffic artery at Nela 
Park is comparatively large, being 250 feet 
long. As it is constructed on a scale of 
eight to one, so that an inch and a half on 
the model represents a foot of actual road- 
way, this 250 feet is the equivalent of a 
2,000-foot stretch of highway. 

The model highway is incased in a light- 
proof tunnel. It is provided with inter- 
changeable “paving,” so that surfaces rep- 
resenting asphalt, brick, oil-polished con- 


Test Model Under Ordinary Road Lights 


MOTORIST 


LIGHT SOURCES COMPLETELY 
SHIELDED TO 20° BELOW 
THE HORIZONTAL 


1 LIGHT REFLECTED 


LIGHT REFLECTED Mee 
AWAY FROM MOTORIST 


GIVES DULL AREA 


TOWARD MOTORIST 
GIVES BRIGHT AREA 
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Death Of the Highway 


crete, and other kinds of road material can 
be studied. Above the forty-six-foot road- 
way are mounted incandescent, mercury- 
vapor, and sodium-vapor lamps, in fixtures 
which can be adjusted as to height and 
lateral position. From the control panel of 
this model highway extend five miles of 
wire and a mile of cord, required for 
manipulating the lighting and other equip- 
ment, Scale-model automobiles, men, and 
even dogs can be placed at various parts 
of the road, so that observers can study 
how easily they could be seen by a Lilli- 
putian motorist driving his car down this 
artery with its quota of highway traffic, 
The mass of facts obtained by thousands 


of observations, which 
involved many different 
persons as observers, has 
been boiled down and 
crystallized into a num- 
ber of important revela- 
tions about highway lighting. 

It was discovered, for instance, that a 
highway which has perfectly uniform hori- 
zontal illumination throughout 
is not uniformly lighted at all as 
automobile driver, or the pedestrian walk- 
ing along it, is concerned. Although such a 
highway would appear uniformly lighted if 
viewed from an airplane, it look: confus- 
ingly spotted to the moto 


... And With Scientifically Designed Equipment 


EVEN LIGHT 
DISTRIBUTION 


In this case, the 
light sources are 
shielded to sup- 
press glare, and 
the dark areas in 
the other picture 
are eliminated. 
The models rep- 
resenting a pedes- 
trian and a dog 
now stand out 
plainly, whereas 
in the contrasting 
view they do not 


A powerful so- 
dium-vapor lamp 
designed for high- 
way lighting. The 
man's finger points 
to the lamp tube 
under the reflector 


LIGHT SOURCES COMPLETELY SHIELDED 
TO {0° BELOW THE HORIZONTAL 


a 


MOTORIST 
a 


NO DULL AREAS 


LIGHT REFLECTED TOWARD MOTORIST FROM ALL PARTS OF ROADWAY SURFACE 
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A stretch of actual highway illuminated in accordance with the principles dis- 
covered on the laboratory model. Note how clearly distant objects can be seen 


because the light that is of greatest im- 
portance to the driver is that which is 
reflected from the road surface at small 
angles. Even on a decidedly dead-finish 
or mat pavement, this reflection is con- 
siderable, and important. Only the light 
reflected toward the driver is useful. That 
bounding away from the car is of little 
help, as your headlights may have indicated 
on many roads, particularly wet one: 

Studies with the model highway revealed 
that the silhouette figure holds high place 
in night driving. That for more than 
eighty percent of the locations on a road- 
way lighted by a representative highway- 
lighting system, obje: e seen as silhou- 
ettes, dark against a lighter background. 
The person who stands up in front of you 
while you are watching a moving picture 
in a theater is, as far as you are concerned, 
nothing but a silhouette. The same is true, 
in eight cases out of every ten. of the 
automobiles, dogs, men, and other objects 
you see on a lighted roadway at night. 

And so it became evident that one im- 
portant way of increasing highway safety 
at night is to illuminate the pavement so 
that it appears uniformly bright, to make 
objects on it stand out sharply to the 
driver or pedestrian. It was found that 
a_ light-colored, mat pavement is best, 
whether illuminated by overhead lamps or 
by automobile headlights. 

The growing controversy among lighting 
men as to which is the best for roadway 
lighting, the familiar incandescent lamp, 
the new mercury-vapor lamp, or the new 
sodium-vapor lamp, seems to have been 
settled by studies with the model roadway. 
The answer is that, from the standpoint of 
safety, there is not enough difference to 
argue about. With equal amounts of light 
equally distributed, a motorist or pedestrian 
sees an object just as far away and just as 
quickly with one (Continued on page 109) 
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JOHN E. 
LODGE 


This camera is equipped with a zoom lens which makes it possible to 
move in from a long shot to a close-up while keeping always in focus 


ENSES containing not one but 220 
individual openings; zoom lenses 
which focus from long shot to 
close-up in the twinkling of an 

eye; high-speed cameras which slow down 
motion for comedy and dramatic effects; 
cameras clothed in oilskins for shooting 
indoor storms; moving paintings on glass 
which surpass nature in beauty; chemical 
baths and double exposures; and a variety 
of focusing devices, movable platforms, 
and booms make possible the creation and 
filming of motion-picture effects which un- 
til recently were only figments of a vivid 
Hollywood imagination. 

When a cameraman goes on the set to- 
day, whether indoors or out, he may use 
any of a dozen lenses before nightfall as 
he crouches in a pit to film the lunging 
of a wild horse, rides a silent elevator to 
peer in through the windows of a six-story 
building, draws away from dancing actors 
while his follow-focus apparatus keeps 
their images sharp on the film. or rides a 
camera crane around a circle to photograph 
a man-made storm. 

Often rain falls, winds howl, and gales 
lash at stricken ships in Hollywood, but 
the storms are artificial—and several times 
more convincing than the real thing. The 
other day, a director wanted to show an 
automobile drawing a trailer bumping 
along a rough country road as rain fell, 
wind howled, and lightning crashed. In 
short order, his cameraman suggested a 
quick and inexpensive means for shoot- 
ing the sequence. 

Carpenters built around the edge of a 
large tank a circular set representing a 
section of wooded country. Hundreds of 
feet of perforated pipe were put up to 
carry the rain. Lightning machines were 
placed offstage. Finally, the camera crew 
mounted a long metal boom, crawled un- 
der oiled coverings, brought the camera 
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to a focus, and were ready for action. For 
three minutes the automobile plowed 
through the thick gumbo as the camera 
followed the circular track, and when the 
director called “cut,” the camera had re- 
corded a dramatic scene produced indoors 
under the glaring arcs and inkies—a scene 
impossible to get under natural conditions. 

Cameramen employ many artifices to 
“get their picture’—not with the idea of 
fooling the audience, but because realism 
and cost may require the use of minia- 
tures, synthetic storms, combinations of 
close-ups shot on the stage with back- 
ground filmed in foreign 
countries, paintings, and a 
variety of odd and unusual 
lenses. 

Only the other day, a di- 
rector decided to open a war 
picture by showing thou- 
sands of soldiers marching as 
the main title flashed on the 
screen. But to employ all 
these extras would require 


A PAINTED BACKGROUND 
COMES TO LIFE 


Backgrounds for movie scenes 
are often provided by photo- 
graphing landscapes painted on 
glass. A trick like the one il- | 
lustrated here gives animation 
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BRING NEW 


not only outfitting them at large cost, but 
also payment of wages for one or two days. 
So the cameraman on the job told the di- 
rector that if he would provide twelve 
men in uniform, he would turn them as 
if by magic into several battalions. 

Two days later, the movie soldiers stood 
on a sound stage, and on command walked 
slowly past the camera. Mounted in front 
of the regular photographic lens was the 
button lens, the only one of its kind in 
existence. As the men marched, an as- 
sistant slowly revolved the button lens. 
When, later, the negative was developed 
and projected, countless thousands of sol- 
diers appeared to be milling around on the 
screen. Through a complicated grinding 
of a flat plate of glass, there had been 
achieved 220 separate oval lenses which 
have the effect of multiplying the images 
many times. The cameraman can shoot 
through either the entire glass or a small 
section, depending upon the multiplication 
of numbers desired. 

When a director shooting an air picture 
called for a plane to spin directly toward 
the camera, safely anchored on the ground, 
the cameraman had the answer, He placed 
an auxiliary prism lens on the machine 
and, when the airplane glided in straight 
flight toward the earth, revolved the prism 
so that the image turned over and over. 

But these lenses are only two of many 
which produce odd and unusual effects. 
There are the zoom lens, triangular mir- 
rors, a lens which changes focus automat- 
ically when approaching or backing away 
from actors, and two-way prisms which 
enable the camera to look down two 


SCENE PAINTED ON 
GLASS WITH SKY ~ 
SPACE LEFT BLANK. 


CHIMNEY MADE \: 
WITH CHEMICALS 
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Wizards of the Movies 


REALISM TO THE SCREEN 


A rolling platform from which five cameras can operate at 
once to film large scenes such as stampedes and battle 
sequences. At the right, a huge steel crane is being used 
in photographing dancers in a recent musical production 


streets from a corner simultaneously. There 
are two, three, four, and seven-way prisms. 
and reflecting lenses which permit the cam- 
era to photograph scenes while pointed 
aside at a right angle. 

Only one zoom lens exists in Hollywood 
today. With this remarkable device, a 
camera can move in for a close-up in a 
fraction of a second. In a recent court- 
room scene, the camera was focused from 
a distance of ten feet on an actor repre- 
senting the district attorney. As he closed 
his address to the jury, the camera was 
dollied back fifteen feet, to show him sur- 
rounded by a group of friends. Mean- 
while, the follow-focus device, attached 
by means of gears and cams to the wheels 
of the dolly, kept the camera in focus. 
Now the dolly rolled back to its original 
position, when suddenly the zoom lens 
was turned, picking the actor out of the 
crowd full head size. This feat, impossible 
in the past, is achieved by moving three 
units of a single supplemental lens mounted 
ina big black box on the front of the camera. 
Bringing them together gives a long shot, 
while moving them apart bends the rays of 
light entering the box to give a close-up. 

Then, there’s the lens that produces 
“goofy” effects. This is a flat, circular 
lens made of plate glass distorted on one 
side by irregular indentations. In a recent 
picture, a composer was shown working 
wearily at his music, until he became so 
fatigued that he imagined he heard several 
orchestras playing his scores. Then the 
vision appeared—orchestras moving up 
and down, wraithlike. The lens, revolved 
slowly, had so bent the rays that straight 
lines appeared to wriggle. 
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POINTS OF VANTAGE FOR THE CAMERA 
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The forty-five-degree reflecting lens per- 
mits a camera set at right angles to the 
line of travel to record the approach of 
galloping horses and show them passing 
directly overhead. During this episode, 
the camera remains stationary while the 
reflecting lens is turned by means of a 
gear. This lens is an optical glass plate, its 
surface silvered so that it reflects light 
into the camera without loss. 

For one type of scene, cameramen shoot 
through a triangular tube ten inches 
deep. All three sides are lined with mir- 
rors. As the triangle revolves on ball bear- 
ings, images bounce back and forth from 


FROM LEFT TO RIGHT 


PROJECTOR™ 


‘TRANSLUCENT —__ 
SCREEN ; 


ABROADAT HOME 
IN HOLLYwWooD 


To reproduce a foreign 
setting, an actual 
view of the scene is 
projected on a trans- 
lucent screen from be- 
hind, and actors walk 
in front on a treadmill 


Re 


rx 
~ON TREADMILL: 


MOTION PICTURE PROJECTED ON 
SCREEN SHOWS SCENE MOVING 


mirror to mirror, until finally the hodge- 
podge of images enters the camera. While 
only a small part of the film is exposed 
directly to the light, reflected images fill 
the frame and produce a multiple-exposure 
effect without visible lines between images. 

Lenses and cameras alone do not solve 
all the picture-making problems, however. 
and cameramen constantly are finding 
ways for meeting difficult situations. For 
two weeks a director shot scenes showing 
a Chicago street, in reality on a movie 
ranch near Hollywood. When he viewed 
the scenes later, he decided that the back- 
grounds themselves needed more life. 
“Can't we put smoke in the 
chimneys?” he asked. 

The cameraman sought the 
answer in a small room at the 
studio. From time to time, 
small wisps of chemically 
produced smoke curled up- 
ward in front of a black velvet 
back drop from a row of tiny 
chimneys painted and spaced 
to represent those on the large 
outdoor set. When these had 
been photographed to the tech- 
nician’s satisfaction the film 


TAMERS, 


showing the chimneys was superimposed 
on the original negative and the smoke 
“double” exposed. Where, before. the 
chimneys were lifeless, they now gave off 
gray smoke which eddied up toward the sky. 

Sometimes, when nature refuses to pro- 
duce just the sort of clouds a director 
wants, he shoots the picture against a 
blue sky. Later, his first cameraman sets 
up a high-speed machine against a velvet 
curtain and films artificial clouds, laid in 
layers upon the floor. When stripped in 
above the earth in the outdoor scenes. they 
look as realistic as those supplied by nature. 

Or, the beautiful clouds you see floating 
high above a rural landscape may be 
painted on glass—and you can’t tell the 
difference. This cloud effect is produced 
by photographing two paintings. In the 
foreground is an artist’s reproduction of 
the general scene, painted on plate glass 
measuring three by four feet, while one 
foot behind this are the clouds, on a glass 
which moves at right angles to the camera. 
Thus motion is supplied, giving animation 
to what would merely be a still picture. 


RICKS with the camera, and also with 

the film in the laboratory, make possi- 
ble the packing of more action into the same 
footage than was possible a few years ago. 
The lap dissolve, for instance, or the space 
shot. The lap dissolve, which is also known 
as the “dissolve interlace,” saves consid- 
erable time and many scenes in telling a 
story on film. Where formerly an actor 
would be shown leaving his chair, opening 
the door, walking through the gate, enter- 
ing his car, and driving off, now sound per- 
mits him to say, “Let’s go,” and he and 
his companion start across the room and 
gradually dissolve into the following scene. 
This is accomplished by fading the last 
few feet of the first scene and the first 
few feet of the second, and then double- 
printing. 

The space shot makes possible swift ac- 
tion without a feeling of jumpiness. Here 
the camera is “panned,” or swung around, 
quickly, from one scene to the next. Once 
more, a little trickery is the method, After 


WHEN ONE’S A CROWD 


The button lens, a flat glass 
ground to form 220 separate 
lenses, multiplies an image 
many times. The picture below 
was made as shown at right 


panning, the cameraman “cuts,” and later 
the new scene is opened by panning the 
camera toward the setting, thus getting the 
effect of continuous motion. 

Cameraman and artist together can 
create nearly any foreign scene desired, 
either in the studio or on a near-by loca- 
tion. Through the medium of a painting 
on glass combined with a moving picture 
of only part of the scene finally portrayed, 
many locales may be achieved. 

These glass shots produce some rare 
photography, which only an expert versed 
in the ways of the trick photographers 
could detect. Here's how they are pro- 
duced: 

On a sound stage, only part of the set- 
ting is constructed—say, the quarter-deck 
and forward turrets of a battleship. Masts, 


One of the newest movie cameras on location. Note streamline effect given by the camera housing 


24 


And here's the reflect- 
ing lens that makes the 
horses in a movie seem to 
gallop right over your 
head. The crank turns it 


bridge, and the rest of the superstructure 
exist only as an idea. When the camera 
is trained on the scene, a piece of glass 
whose upper part is painted black obscures 
the background above the skeleton set. 
Meanwhile, in the studio laboratory an 
artist paints on a second glass the missing 
parts and such distant scenery as may be 
desired. Following the filming of the stage 
set, the negative is carried to the trick de- 
partment and threaded through a camera 
anchored in a fixed position. This camera 
is focused on the painted glass, and the 
picture is photographed. Being carefully 
matched, the two blend in along the wavy 
line at the edge of the painting and, if the 
camera adjustment is proper, painting 
and setting cannot be distinguished. 

Recently, just such a setting was photo- 
graphed, and when it appeared in theaters 
audiences saw not only the complete bat- 
tleship, but also the San Francisco Golden 
Gate Bridge in the distance and moving 
water off the bow of the dreadnought. The 
water was double-exposed into a blank spot 
on the film left for just that purpose. Ma- 
rio Larrinaga, famous movie artist, painted 
the battleship and bridge scene in five 
days, at a relatively small cost, whereas to 
have constructed the full-size setting would 
have required an outlay of $50,000. 


IMILARLY, another picture showed 
the harbor and mountains of Rio de 
Janeiro, Brazil—yet the picture was filmed 
on the beach near Santa Monica, Calif. The 
skyline was “matted out,” and later put into 
the picture by means of a painting on glass. 
Frequently, the movie makers photo- 
graph a moving picture on a screen in or- 
der to match close-ups of actors with 
some distant scene. This is known as “proc- 
ess projection.” Suppose, for instance, 
the script calls for a young couple to stroll 
along a Finnish countryside, with a village 
appearing in the distance. To carry them 
to Finland for the purpose is obviously 
too expensive, so the camera is set up fac- 
ing a screen of transparent material with 


its surface (Continued on page 109) 
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SANDBAG DUMMIES 
DOUBLE FOR FLYERS 
IN ’CHUTE JUMPS 


WercHTeEp with sand and clothed 
in discarded flying suits, old shoes, 
and leather helmets, dummies 
made to resemble airplane pilots 
look like gruesome war casualties 
as they slump against the wall in 
the picture shown at the right. 
Nicknamed “Sandbag Squadron 


Leaders” by the pilots of the Brit- 
ish Royal Air Force, the dummies 
were used for parachute jumps in 
recent aerial maneuvers at Hen- 
low Aerodrome, England, 


A city engineer of 
LosAngeles,Calif. 
testing the craft 
designed for use 
in a six-mile in- 
spection trip 
through a sewer 


Weighing only 485 pounds, this streamline trailer can be 


DESIGNS ODD EQUIPMENT 
FOR TOUR OF SEWER 


PLANNING to row the 

entire distance in a 

snub-nosed, flat-bot- 

ee tomed boat, a city en- 

gineer recently com- 

pleted preparations for 

a strange six-mile in- 

— spection trip through a 

large sewer underneath 

the streets of Los An- 

geles, Calif. Equipment 

of the boat included a 

powerful, battery-operated searchlight, a 

short-wave radio, and cylindrical pontoons 

to keep the craft afloat in case of accident. 
In tests the engineer wore a gas mask, 


LIGHTWEIGHT TRAILER 
MAKES BED FOR TWO 


Mowntep on two standard-size auto 
wheels, a new streamline utility trailer for 
passenger cars weighs approximately 485 
pounds and has an overall length of eight 
feet. Of all-steel construction, the trailer 
has a hinged cover and tail gate, and will 
carry a maximum load of 1,200 pounds. 
With the addition of special waterproof 
curtains, air mattresses, and pillows, the 
trailer provides comfortable sleeping ac- 
commodations for two. The body interior 
is forty-seven inches wide and over six- 
teen inches high, providing ample stor- 
age space for luggage, golf bags, and camp- 
ing equipment. Although especially de- 
signed for campers and tourists, the trail- 
er should prove useful to many others, 


used asa luggage carrier ormade up intoa comfortable bed 
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Dummy parachute jumpers awaiting their turns to “bail out" of planes in maneuvers of the Royal Air Force 


SILKWORMS ARE RAISED 
IN A CITY HOME 


To prove to agricultural leaders that 


silkworms can be raised successfully in 
this country, John Ousta, a silk expert, is 
cultivating thousands of the worms on 
mulberry leaves strewn on a table in his 
New York City home. The worms are 
said to be exceptionally healthy and to 
produce a high grade of raw silk. The cli- 
mate of the United States is more favor- 
able for silk production than that of Asi- 
atic countries, states Ousta, who foresees a 
new $100.000.000 silk-raising industry here. 


OUR SPEECH SPEEDS UP 


Peopte talk faster now than they did a 
few years ago, according to a recent re- 
port of the number of words taken down 
by official stenographers in London law 
courts. Although court hours and methods 
of procedure have not changed materially, 
the average number of words has increased 
from 30,000 a day less than a decade ago, 
to a total of more than 40,000 at the 
present time. 


ide smoke holes are being collected 
and studied by scientific editions to reveal 
the secrets of the mighty forces that lie deep 
in the interior of the earth. Flexible tubes 


which are analyzed in temporar; 
set up on the slopes of the volcano. In expe- 
ditions to Central America and the East Indies, 
scientists, whenever possible, entered the cra- 
ters to make first-hand observations. 


A Central American volcano visited by the testing party 


_ — 


TRUCK CARRIES A TAILOR SHOP 


Tartor shops on wheels now travel about the 
city and suburbs of London, England, bringing 
valet service direct to the customer. The large, 
six-wheeled trucks are equipped with modern dry- 
cleaning apparatus and generate their own steam 
for their pressing machines. Clothes are collected 
by an attendant at the customer's door, taken to 
the mobile tailor shop parked at the curb, and 
quickly returned, cleaned and pressed, to the owner. 
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TEST VOLCANIC GASES 


Scientists on the slopes of Papandayang, a volcano in Java, with their portable equip- 
ment set up to collect and test the various gases coming from a smoke hole 


PHOTOGRAPHS FOSSILS WITHOUT A CAMERA 


Fosstts are photographed cotton. When dry, this coating is peeled 
without a,camera by a proc off and used as a photographic negative. 
in use at the Texas Technologi- The process results in a clear picture of 
cal College at Lubbock, Tex. the fossil structure outlined in sharp, 
After a thorough polishing, the white lines on a black background. 

fossil is bathed in weak 
hydrochloric acid, which 
etches the fo: truc- 
ture into its rock base. 
The etched grooves are 
filled witha carbon-black 
mixture, and the sur- 
face covered with a so- 
lution containing gun- 


Peeling the guncotton film from a fossil speci- 
men. Left, the negative and a positive print 


AMPHIBIAN AUTO IS 
ALSO A SUBMARINE 


Powerep bya four-horse- 
power engine, a vehicle re- 
cently constructed by a 
French inventor combines 
the features of an automo- 
bile, a motor boat, and a 
submarine. The amphibian 
craft is said to attain a 
speed of twenty-five miles 
an hour on land, nine miles 
an hour on the water, and 
six miles an hour when 
submerged. All vertical un- 
derwater movements are 


Fresh air is sucked in 
through an air tube extend- 
ing above the surface of 
the water. 
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GETS MUSIC FROM PREHISTORIC BONES 


Prenistoric rhinoceros bones take 
the place of conventional wooden resona- 
tors in a novel xylophone-type musical 
instrument recently constructed by Henry 
P. Reider, staff member of the Nebraska _ —-) 
State Museum. While assembling rhinoc- 
eros skeletons unearthed near Ains- 
worth, Neb., Reider noticed that the an- 
cient bones had a mellow ring when 
knocked together. By striking ribs of 
various lengths and comparing the tone 
with a set of accurately tuned bells, he 
built up a collection which constituted 
two whole octaves in the musical scale. 
The bones were given a preservative 
treatment, placed on insulating strips of 
rubber, and fastened in their correct posi- 
tions to a wooden frame. Played with 
small wooden mallets, the bones are said 
to give clear and mellow musical tones. 


Henry P. Reider, of the 
Nebraska State Museum, 
playing on the musical 
instrument he made from 
old rhinoceros bones 


GRINDS DRILLS UNIFORMLY 


‘TwIsT DRILLS are sharpened with great pre- 
cision by a new type of grinder, The dril 
after being securely clamped in a chuck, is 
automatically guided back and forth against 
an electrically driven grinding wheel. Since 
the drill is free during the grinding, the 
sharpened lips are identical in respect to 
length and clearance, 


WALKING CLOCK STORE 
TOURS ENGLISH TOWNS 


Witr two wooden display counters 
hanging on straps in sandwich-board style 
from his shoulders, the picturesque Brit- 
ish peddler shown in the picture above 
tours the English countryside as a walking 
clock shop. Advertising placards, made 
from old clock dials and attached to his 
hat, proclaim that he is willing to trade 
his stock of twelve new clocks for old ones 
—provided, of course, that the purchaser 
agrees to add an acceptable sum of cash 
to the trade-in value of the old timepiece. 
This “sign of the times” strikes a modern 
note in quaint old English villages, 


NOVEL BARRIER GUARDS STREET WORKMEN 


BECAUSE a number of workmen repair- jams under the car and lifts 
ing gas mains in the streets of Chicago, its back end clear of the 
Ill., have been injured recently by auto- ground. The device, it is 
mobiles, a new type of safety barricade claimed, will stop an auto- 
has been constructed to supplement warn- mobile going twenty miles 
ing signs. The L-shaped protective fence an hour within six feet. 
is made of heavy planking reén- 
forced with steel. When an approach- 
ing auto hits the barricade, it runs 
up a small ramp and rams the back, 
thereby tipping the barrier, which 


TIMER FOR BOXING BOUTS 


BoxiNG Bours are scientifically conducted by 
anew mechanical timing device. Mounted prom- 
inently above the ring, the mechanism times each 
round and automatically sounds the opening and 
closing gongs. Numbered lights flash on to indi- 
cate seconds and a loudspeaker announces the 
knockdown count. A moving shadow on a scale 
When a car strikes this barrier, the platform tips up to raise the rear wheels shows the time remaining in each round. 
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Architecturalstudentsof 
the Massachusetts In- 
stitute of Technology 
with a model of a house 
they designed, whichwill 
be built by classmates 


STUDENTS DESIGN 
AND BUILD REAL HOUSE 


SuppLemeNTiNG their class- tire architectural class has now selected 
room studies, two architectural and negotiated the purchase of a suitable 
students at the Massachusetts building plot, and will superintend the con- 
Institute of Technology, Cam- struction of the house under actual con- 
bridge, Mass., designed an at- ditions of architectural practice. When 
tractive colonial dwelling, a mod- completed, the house will be sold to fi- 
el of which is illustrated. The en- nance a like project for the next class. 


PARTY GUESTS EAT THEIR PLATES 


PLaTes, cups, and saucers 
made of clear sugar candy have 
recently been marketed as a nov- 
elty for parties and social enter- 
tainments. After refreshments 
have been served, guests can eat - 
their dishes as an extra dessert, 
While still hot and in a liquid 
state, the cooked sugar confec- 


ODD VIEW SHOWS POLAR BEAR _ tion of which the dishes are 


Barbara, one of the polar bears at the zoo in London, Eng- 
land, photographed through the wall of her swimming tank 


made, is poured into patterned 
TN TERE sROLE! OF As DIVER molds where it hardens into edi- 
Cavucut by the camera as she dived to the floor ble forms resembling real glass 


of her pool and stretched out her neck for a dainty or crystal. If the guests are still 
morsel of food, Barbara, prize polar bear at the hungry, they may eat the cutlery 


zoo in London, England, presents a strange ap- for that, too, is made of the same 
pearance in the photograph reproduced above. confection. Eating the dishes 
The odd shot was snapped through the thick glass and cutlery solves the dish-wash- 
windows of her swimming tank. ing problem for the hostess, 


Dish washing is no problem after a party at 
which these edible candy dishes are employed 


REFLECTOR SAFETY BELT 


PEDESTRIANS 
walking at night 
along the sides of 
unlighted roads are 
protected by a new 
safety belt which 
reflects the head- 
light rays of on- 
coming cars. Worn 
over one shoulder 
like a sling, the 
leather strap is 
studded with small 
reflector buttons, 


ia | 

WORLD’S BIGGEST ENLARGEMENT 
Wuat is believed to be the biggest single-step enlarge- 
ment of 2 photograph ever made, was exhibited recently 
by Ivan Dmitri, prominent photographer. The unretouched 
enlargement, showing a herd of wild horses, is over eleven 
feet long and forty inches high, and was made in one step 


from the tiny section of negative, only three eighths by  Refector note pe. Whose gleam is vis- 


one and three eighths inches, shown in the circle. destrians at night ible for 1,000 feet. 
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with the Not 


GOATS raised in the United States for 
their milk now number more than 5,000,000. 


RAIN falls within the Washington Monu- 
ment on warm days after cool spells. 


LIZARDS of a species found in Egypt 
never drink. They get their water supply 
by absorbing dew through their skin, 


JUST AN OLD 
‘SPONGE ! 


INSURANCE against broken eyeglasses is 
now furnished by a London insurance com- 


pany. 


HUMAN HAIR forms the cloth through 
which cottonseed oil for cooking purposes 
is pressed. It withstands a pressure of six 
tons to the square inch, 


POCKET-SIZE SUNDIALS are carried in 
some parts of China as timepieces. 


ALL SAME LIK 
Boy scour! 


THE AVERAGE AGE of all the Presidents 
at death, from Washington to Coolidge, is 
684 years. 


BULLSNAKE YOUNG are halfway formed 
in the eggs at the time the mother snake 
lays them, 


NO WHEELED VEHICLES are used in 
Tibet. 


WOLVES do not travel in packs. 


SURE, A 
gS “LONE Wour! 


COLOR-BLINDNESS jis ten times more 
prevalent among men than among women. 


ANABAS—fish adapted to air breathing— 
are brought to market in Siam alive in 
wicker baskets. Occasional sprinkling with 
water keeps them alive until sold. 


GANNETS, sea birds that dive into the 
water from heights of sixty to 100 feet, 
have been caught in fishermen’s nets at a 
depth of ninety feet under the surface. 


3 | THouauT Fiying 
<3) SUBMARINES A 
cz JOKE | 
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Stowing an oxygen tent and stretch- 
er aboard a fast English plane that 
is fully equipped as a flying hospital 


PLANE IS COMPLETE FLYING HOSPITAL 


To PROVIDE adequate treatment while 
flying emergency cases to medical centers 
or base hospitals, an all-white, speedy hos- 
pital plane has just been completed at 
Hanworth Airport near London, England, 


NOVEL GAME 
COMBINES 
GOLF AND POLO 


PoLo PLAYERS may have 
the advantage over golfers 
in a new and novel game 
called “pologolf.” Although 
no ponies are used and the 
scoring, and rules are the 
same as in golf, all shots 
in the game are made with 
a single club that has 
double-ended, composition- 
rubber head resembling a 
polo mallet. One end of 
the head is flat and is used 
for both putting and driv- 
ing, while the opposite end 
is slanted at an angle for 
hitting the ball over ob- 
stacles, and for short ap- 
proach shots. The ball is 
about the size of a polo 
ball, but much skill is re- 
quired in making “shots.” 


The tower guard controls all doors and lights in this circular prison 


Driven by two ninety-five-horsepower en- 
gines, the unique flying hospital is com- 
pletely outfitted with the most. modern 
medical and nursing equipment, including 
oxygen and blood-transfusion apparatus. 


A scene on the green in 
a game of “polo golf.” 
A single club with dou- 
ble head, shown at left, 
is used for all strokes 


Inmates of the 
model state prison at 
Statesville, Ill, are 
housed in four tiers 
of cells constructed in 
a wide circle. Each of 
the four huge circular 
cell blocks in the pris- 
on can be guarded by 
one man, Stationed in 
a central control tow- 
er at the hub of cach 
block, the guard has 
an unobstructed view 
into every cell. Elec- 
tric controls in the 
tower enable the guard 
to switch off all lights 
and to lock or unlock 
individually any cell 
in the circular block 
under his supervision. 
(See also page 11.) 
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Amateur aviators preparing to 
take off for a cross-country 
tour from New York to Montreal 


‘Waldo D. Waterman, inven- 
tor, inspecting \dlproof” 
airplane he developed for 
the U.S. Department of Com- 
merce as a part of its cam- 
paign to encourage 
flying with low-cost craft 


nger “fiver 
plane” that can be parked in an 
ordinary garage. Small, econom- 
ical machines like this may make 
airplanes as common as autos 


A party of air-minded sportsmen fishing 
from an amphibian biplane they employed to 
fly to remote lakes where fish were plentiful 
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ORE than half of the airplanes produced in 

this country are being sold to private flyers. 

Tucked away in the latest aviation statis- 

tics, that significant fact reflects a remarkable 

trend in American aviation. Amateur pilots are stealing 

the show from professionals. They are rapidly becoming 

the most important group, in point of numbers, flying 
today. 

When the U. S. Department of Commerce first took 
over the task of registering airplanes, just ten years ago, 
barely five percent of them were used outside the avia- 
tion business. Flying, except in the course of regular air- 
mail or passenger-transport operations, was popularly re- 
garded as a pastime for reckless young dare-devils, To- 
day, private airplanes rank in number with professionally 
operated craft, and their proportion is steadily mounting. 
Nearly 7,000 amateur pilots are using airplanes as cas- 
ually as most people use automobiles. Their ranks in- 
clude millionaires and auto mechanics; debutantes and 
waitresses; doctors, lawyers, bankers, farmers, big-game 
hunters, explorers, fishermen, prospectors—the list might 
go on indefinitely. 

What is the story behind the activities of these private 
pilots? Why do they fly? How would you go about fol- 
lowing their example? Has flying become, by now, a pur- 
suit for the average man? The answers to questions like 
these, I found, reveal the amazing strides that popular 
aviation has been making in recent years. 

Conservative, middle-aged business men are finding the 
airplane as essential an aid as the automobile. Manufac- 
turers are training their star salesmen as pilots and pro- 
viding them with planes so that they can cover more 
territory and interview more prospects in a given time. 
Enterprising individuals are becoming airmen to further 
their personal business undertakings. 

A salesman for washing machines obtained 1,600 or- 
ders on a single trip by air. A buyer of cattle and sheep, 
flying from ranch to ranch, found he could 
outdistance his automobile-using competitors 
and obtain the pick of available bargains. An 
“aerial cowboy” uses his plane to round up 
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livestock and wild game. By taking clients 
aloft in his plane, an advertising man en- 
gaged in selling billboard space was able 
to show them just where heavy traffic on 
the highways made outdoor advertising de- 
sirable. These examples, taken at random, 
give just a glimpse of the variety of busi- 
ness uses to which the airplane has been 
found adaptable. 

Other amateur pilots have taken up flying 
simply for the fun of it—and discovered 
that they can cover distances on week-end 
and vacation trips that would be out of the 
question by any other form of transporta- 
tion, They fly to far-away mountain and 
seaside resorts, to fishing haunts and hunting 
country, to regattas and football games. 
Busy executives use their planes for weck- 
end visits to distant summer homes; one New 
Yorker leaves his office Friday afternoon, 
flies to St. Johns, New Brunswick, enjoys 
a full week-end there, and is back in the city on Sunday night! 

“Aviation country clubs” have sprung up for plane-using mem- 
bers, providing them not only with hangar space but with golf 
courses, tennis courts, and other recreational facilities. The 
pioneer organization of this kind, at Hicksville, N. Y.. now 
boasts about 200 members. Some own their own craft; others 
may rent a plane from the club for fifteen to twenty dollars an 
hour, depending on the type of machine they choose. 

Members of the Hicksville club, incidentally, have initiated 
a picturesque fashion among private flyers—the use of personal 
insignia, painted on the fuselage like the emblems of Army and 
flying units, to decorate their craft. Some have devised 
symbols depicting their hobbies or business interests; others use 
moditied yachting emblems, copies of family crests, or adapta- 


is plane gives th 
vision, The front wh 


pp Pave eth 


Artist's conception of a “roadable auto- 
giro” which can fold its wings and roll 
along a road under its own power. The 
two propellers turn in opposite directions 


S 
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Personal insignia, based on family 
crests, geometrical designs, or comic 
ideas, identify many private planes 
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jilot a wide field of 
prevents nosing over 


tions of the insignia of air units with which they were associated 
during the World War. 

Air races and cross-country tours offer attractive sport for 
private flyers, Last year, amateur pilots participated in an air 
meet at Miami. Fla.; in air races at Cleveland. Ohio; and in 
intercollegiate air meets in which contestants vied in dropping 
dummy “bombs.” bursting balloons. and making accurate land- 
ings within a marked space. Forty private pilots flew from New 
York to Montreal and back. and six Canadian planes returned 
the visit. Members of the Hicksville club toured the New 
England coast on their annual seaplane cruise. 

From pilots who use their planes for business, and those who 
fly simply for pleasure, I heard the same story. Imagine your- 
self up in the air, they told me, (Continued on puge 110. 


Amateurs Invade the Airways as New Planes 
Bring Aviation Within the Reach of Everyone 


By ALDEN P. ARMAGNAC 


‘The “flying flea,” shown here in contrast with a big transport plane, has become a popular feature of 
aviation in France. Frenchmen build these midget craft for themselves from low-priced standardized parts 
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id the door—of your garage, or 

shed, or outhouse, almost anywhere in 
the United States—this lurking menace 
may be found. The Black Widow (Latro- 
dectus mactans) hears the call of spring. 


4. But, almost as promptly a5, ——$—$—™ 


a radio cop, the bridegroom 
appears. He is a dancing, pranc- 
ing dandy, but such a tiny lit- ~ 
tle fellow that we will have 
to magnify him considerably. . 


And, after the honeymoon, the nursery. 
With all her faults, the Black Widow is not 
only a devoted mother, but also a skilled arti- 
san. First, she spins an inverted cup of loose 
silk, Then she hangs beneath it and lays her 
eggs upward into the sac in a sticky cluster. 
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2 So she sheds her girlish rompers 

(makes her final molt) and mod- 
estly retires to her boudoir while 
Madam Nature finishes her new 
dress. Then, her trousseau complete. . 


“ ve s) 


a tree, 


J «.. to get agood 
7 look at him and 

¥ observe his typical 
4 knoblikepalpi(aux- 
iliary sex organs). 


t she pulls down the loose threads and 
completes the lining of the sac. None too 
soon, either, for about this time the cohesive 
liquid evaporates, the egg cluster comes apart, 
and the eggs fall to the bottom—loose and 
separate, as they must be to hatch properly. 


... She makes her debut and enters the matrimonial mart. 
Perhaps that very night, a slinky vamp in her coal-black 
dress, she sends out her mysterious love call, which scien- 
tists have never been able to explain, (And, please note, the 
Black Widow is right side up only when is 
down, hanging in her web like a monkey sw 


eis upside 
ing through 


Any other presentation of her is inaccurate.) 


It’s a case of love at first sight. Then follows the 
brief honeymoon, which lasts for only a few hours. 
Here the little bridegroom seems to be wondering how 
he can manage to get his arms around his big, fat wife. 


Q And, finally, with about 2,000 separate 

“dabs” of paperlike silk, she plasters the 
framework and completes the sac. The whole 
process has taken about two hours. Then she 
mounts guard and takes a rest. The average 
Black Widow makes five sacs a season, 
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Widow and Her [Insect Enemy 


Amazing Photographs Show 
How a Rare Parasite May 
Curb a Deadly Poisoner 


By 
GEORGE ELWOOD 
JENKS 


ARRYING a poison that is more 
deadly, drop for drop, than the 
venom of the rattlesnake, the 

Black Widow spider has become a real 
menace to life. Under natural conditions 
it is kept in check by weather and by its 
bird and insect enemies. In the artificial 
shelter afforded by houses, barns, and 
outbuildings, it is multiplying rapidly, 
and the mounting toll of deaths from 
spider bites has become a serious prob- 
lem to health departments in many states. 

Most Black Widow bites could be 
prevented if people would learn to know 
and avoid this spider, and if every house- 
holder would clear his premises of the 
pests. Another line of defense suggested 
by science is the artificial propagation 
of certain insect parasites that prey on 
the Black Widow. 

This series of exclusive photographs, 
made by me in connection with spider 
and parasite research for the Los An- 
geles County, Calif., Health Department, 
shows how the Black Widow mates and 
rears her young. It also introduces her 
deadly enemy, the tiny parasite fly that 
may be man’s most valuable ally in his 
war on the insect poisoner, 


10 Now we will take a peep at the secret 

life inside the We find that it is 
about half full of tiny, almost-microscopic 
eggs. The average number is from 200 to 400. 


2... all at once, it seems, the cozy little 
nursery is fairly swarming with a squirm- 

ing mass of baby spiders. At this stage, they 
are as transparent and colorless as spun glass. 


14 And now they are ready to gnaw holes 

through the wall of the egg sac and scat- 
ter to the four winds as potential poisoners. 
‘To keep them in check, man may call upon... 
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15. ...the Black Widow's deadly foe, a rare 

parasite called Gaurax araneae, Coquil- 
lett. Her chief object in life is to find just 
such an egg sac as the Black Widow's and... 


1] Within about ten days, if the weather is 

warm, we will find the eggs swollen and 
bulged by the spiderlings within. Then the 
stretched “eggshells” begin to burst, and... 


13 In two to six weeks, depending on the 

temperature, the spiderlings have grown 
in size and strength, made their first molt, 
and taken on the Black Widow markings. 


ea Sk soaptaa 


16 -.-- lay her own eggs on the surface of the 

sac. In order to do this, she has to fool 
the mother spider, who is keeping watch to 
protect her young from this peril. So... . 
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The Black Widow Meets Her Match in a Clever Parasite Fly 


17 .... the tiny parasite, one fourth as 
large as a house fly, deposits her eg 
‘on the sac, as a “carrion fly” does on meat, 


18 In two or three days, the eggs hatch and 1Q_ ... feasting on the Black Widow's pearly 
the tiny maggots (larvae) work their eggs! Meanwhile, the mother spider is 
way through the fabric of the sac and begin.. completely unaware of what is going on. 


20) On this concentrated food, the fly larvae 9] 
grow rapidly, The passing of twenty- 
four hours find: i 


Within forty-eight hours, the larvae of- 22 ... the fat, parasitic larvae proceed to 
ten attain full growth, and there is noth- “~~ pupate, or pass into the intermediate 
ing left of the Black Widow's pearly eggs stage between the larva and the adult insect. 
except a spongelike mass of debris in which... And the unsuspecting spider is still on guard! 


23 Thelarvaeshorten and thicken until they 24  . . and the adult parasitic flies emerge from the cocoons, gnaw their way out of the sac, and 
“° take on the form of pupae, still white hur 


away to find and destroy other Black Widow broods. At the present time, this little 
and translucent. Then the cocoons slowly dark- parasite is so rare in nature that perhaps only one in fifty or a hundred will happen upon the 
en until they become a deep, reddish brown, Black Widow’s pretty little egg sac, but when one does, she does a thorough job! With a 
In a few weeks the chanze is complete . . little assistance from man, these flies may form an army of defense against the poisoner. 
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LAWING the ocean floor with a row 
of gigantic, seventy-ton grappling 


tongs, a mammoth 715-foot 


SS 
SZ 


ater sa PPS 
and hoist them to the surface. Ac- y ws = 
cording to the design, the 100,000-ton i | 


craft will be essentially a floating dry 
dock with an open well, 600 feet long and 
150 feet wide, in the center. It will be 
supported by huge air chambers and pro- 
pelled by twin-screw Diesel engin 
Cables attached to powerful hoisting en- 
eel girder 


= RECKS ARE HOISTED 
THROUGH WELL G00 FT. LONG 


frame 180 feet a AND 150 FT. WIDE 


lower the huge open tongs over the 
merged vessel. Compressed air, rushing 
out through a duct in each claw, will blast 
silt and mud out of the wi the grap- 
pling irons bite into the oc ‘ bed and 
form a steel cradle around the wreck. : - 
Submerged  searc illuminate Da iant Jongs Lift 
the ocean depths, and engineers ck to Surface 

in a diving ball, will direc 
operati y telephone until the wreck 
has been hauled to the surface. The sal- 
vage vessel, it is said, could also serve 
as a rescue ship for submarines. 


vik ti 
|) (SEARCHLIGHTS ILLUMINATE 
SEA BOTTOM Du 
| GRAPPLING OPCZATION 
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Diving Ball Serves i 
As Control Cabin* | k rin ‘rove: | | 


Mao | For Salvage Work | 


. *CONTROL CABIN’ 
1S LOWERED FROM 


WELL IN HUL 


OPEN TONGS 
BURROW INTO SILT TO 

ml FASTEN UPON WRECK 
>> 
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CREW OF FOUR DIRECT 
PLACING OF TONGS BY 
TELEPHONE 
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COMPRESSED Ain 
FROM DUCT IN HOLLOW 
CLAW BLASTS SILT 
‘OUT OF WAY 


4 | 


VAN VANVANVAN VAN 


TONGS HOLD wreck 
ABOVE WATER To AID 
WORK OF SALVAGERS 


SUNKEN 
VESSEL ON SEA 
BeTTOM 


COLLAPSIBLE PONTOONS s 

INFLATED WITH Ain peoriGd? Starting 4 Salvage Operation: 
ADDED BUOYANCY FOR 

RAISING HEAVIEST SHIPS 


NASM 


NZIS 


Drawings by 
HULLS ARE 

SUFFICIENTLY B. G. SEIELSTAD 
BUOYANT TO 

LIFT LOADS OF 
12,000 TONS 


NORMAL WATER Details of construction of the proposed 
LINE 715-foot salvage vessel, showing how 
it would grapple for a sunken ship, dig 


End Fi Holst it out of the mud, raise it to the sur- 
ma at ey Loc face, and serve as a floating dry dock 
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Reporters Get Mobile Telephone Exchange 


PENCIL HOUSES 
THERMOMETER 


A NEW CONVENIENCE for 
physicians and nurses is a 
hollow mechanical pencil 
which also serves as a carry- 
ing case for any style of clin- 
ical thermometer. Within 
the body of the jointed pen- 
cil, a steel clip grips the 
thermometer securely to 
prevent it from falling out 
accidentally or from shak- 
ing around inside the case 
of the pencil while being 
carried in the pocket 


A clip holds thermometer in place 


BUILDS GARDEN POOL IN LIVING ROOM 


Butt into the center of the living-room floor, a garden gold- 
fish pool gives a novel outdoor note to the new home of a Holly- 
wood film comedian. Ferns and small garden plants grow in a 
shallow trench which surrounds the concrete fish pond. An urn 
for ivy and similar plants stands on a pedestal in the center of 
the pool. Concealed pipes feed the indoor pond with a constant 
stream of fresh water. 
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‘0 ASSIST reporters in covering out- 

standing meetings and public events 
throughout the country, the department of 
communications in France has fitted out a 
large truck as a mobile telephone exchange 
Equipped with a central switchboard and 
numerous hand-type telephones, the truck 
is driven to the scene of an important news 
event and there connected to local tele- 
phone lines, Reporters use the rolling ex- 
change as an office and phone booth to 
relay news stories by direct wires to their 
respective papers, Standing at a telephone 
counter and looking out the truck wi 
dows, newsmen can watch outdoor events 
and phone in the news as quickly as it 
happens, 


STES - TELEGRAPHES: 


BIG SOAP BUBBLES 
FORM ODD HOBBY 


BLowInG giant soap 
bubbl the odd hobby 
of Wallace Block of Buf- 
falo, N. Y. By expert 
and careful puffing into a 
homemade paper cone 
instead of the conven- 
tional clay pipe, Block 
creates mammoth soap 
spheres with ordinary 
suds. He is shown in the 
picture at right finishing 
off a huge bubble blown 
around a candlestick on 
a tin plate, an example 
of how he manipulates 
the filmy globules, 


CROSSING GUARDS RISE FROM HIGHWAY 


To PREVENT accidents at unattended railway crossings, a new 
type of safety guard is being installed by an eastern railroad. 
When a train approaches the crossing, metal barriers housed in a 
recess in the highway rise automatically and gradually to a height 
of nine inches and then lock into position, Thus oncoming cars are 
first warned by the rising barriers, and then effectively barred 
fromcrossing. Fitted with lights and reflectors, the guards automat- 
ically drop back into the pavement when the train has passed. 


Barriers, rising automatically from the road, warn and stop motorists 
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Paddle Wheels Drive Plane 


LIGHTWEIGHT “BICYCLE-TYPE” WHEELS 
WITH WIRE SPOKES SUPPORT PADDLES, 
WHILE OFFERING MINIMUM OF AIR 
RESISTANCE 


Mes 


WHIRLING 
PADDLES LIFT 
AND PROPEL 

MACHINE 


HUB INCLOSES 
CAM MECHANISM 
THAT “FEATHERS” 

PADDLES 


WHEEL FRAMEWORK 
ACQUIRES NECESSARY. 
RIGIDITY THROUGH 


@ MOTORIN FUSELAGE 


CONTROL 
CABLES 


(CCHURNING the air with wing-shaped 
paddles mounted on giant, wire-spoked 
wheels, an odd plane recently devised re- 
sembles a pair of flying Ferris wheels. 
Mounted on a single axle supported by 
struts jutting upward from the cabin, the 
“bicycle-type” wheels lift and propel the 
plane as they are whirled by driving gears 
connected to a motor in the fuselage. Con- 
trol cables, attached to a cam mechanism 
in the hub of each wheel, vary the angles 
of the paddles during each revolution to 
gain the maximum lift and forward speed. 
The light frames acquire rigidity through 
the action of centrifugal force, 


“BOOKS” ON FILM SAVE LIBRARY SPACE 


lied TINY ROLLS of movie film may 
me i replace hooks, magazines, and nows- 
papers in the libraries of the fu- 
ture, if anew reading machine comes 
into general use. Microphotographs 
are made of printed pages so that 
an entire novel can be reproduced 
on a few feet of noninflammable. 
durable film. When this “film book” 
is placed in the reading device, the 
type is projected onto a small 
screen. where it appears full size 
and legible in ordinary daylight. A 
crank on the apparatus enables the 
reader to move the film. The in- 
ventors expect that their process 
will answer the problem of storage 
space in libraries; the contents of 
the large New York Public Library, 
concentrated on film, could be stored 
in one small room, it is said. A 
1,000-foot reel of film will hold the 
equivalent of 100 books. 


MECHANISM 
NARIES ANGLE 
/_// OF PADDLE 


This reading machine has a screen on which type is 
Projected from a film, The crank “turns the pages” 
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PUTS STRIPES ON CARS 


Decorative lines on automobiles are 
easily painted with a new striping device. 
Working like a fountain pen, the liner has 
a knurled roller tip which assures a steady 
flow of paint from the supply reservoir. 
An adjustable wire guides the device and 
holds it steady when in use. Tips of vari- 
ous sizes can be inserted for wide or nar- 
row stripes. Lacquer, varnish, enamel, or 
heavy ink may be used in the striper as 
well as paint. 


BLIND CAN READ PRINT 
WITH ELECTRIC EYE 


Burixp persons can “read” ordinary 
printing with a new scanning device now 
being perfected at Northwestern Univer- 
sity. Suspended over a printed page, the 
apparatus is guided on small rollers along 
a line of type flooded with strong light. 
A powerful lens projects a magnified image 
of each letter onto a circular scanning 
disk. Converted into electric current by 
a sensitive photo-electric cell, the scanned 
letters raise small glass buttons on a wood- 
en receiving unit under the reader's hand. 
Each letter produces a distinctive move- 
ment of the reading buttons so that words 
are “spelled out” on the hand of the sight- 
less reader. 
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NEW COMPASS-WATCH 
TELLS DIRECTION 


Boru time and direction are in- 
dicated by an ingenious combina- 
tion compass and watch, recently 
devised for use by sportsmen, ex- 

lorers, and engineers, A thin strip 
metal, shaped into a carefully 
calculated curve, is soldered to the 
hour hand near its axis, while a 
thin line which curves in an oppo- 
site direction is drawn on the watch 
face. When the hour hand is 
pointed at the sun, north is indi- 
cated by the intersection of the 
fixed and moving curves. 


The inventor at the 
controls of his odd 
“death-ray"” ma- 
chine. The search- 
light emits rays 
which are said to 
have killed reptiles 
and insects as well 


TRIES “DEATH-RAY” MACHINE ON SNAKE 


LETHAL BEAMS Of light radiate from an electric diations from powerful lamps mounted in 
fe “death-ray” machine developed by a California a searchlight. In a recent test, its rays 

oethe ae ee ee ne inventor. The apparatus is said to project amix- are said to have killed a snake in nine 

curved line on the dial indicates the north ture of ultrashort radio waves and infra-red ra- minutes; insects in thirty seconds, 


ALBUM COVER IS FRAME FOR PICTURE 4 


By INSERTING a new photograph album — snapshot without removing it 
into a picture frame recently introduced, from the album. Finished to re- 
photographers can display their favorite semble leather, the frame opens 
at the back to admit the album. 
The latter has a spiral wire 
binding and can be folded so 
that any page can be framed. 


ent out by the Federal Government are 
signed and countersigned by a new 
machine recently placed in operation by the United 
asury Department. Capable of affixing 
signatures at the amazing rate of 12,000 an hour. 
the device is for use on Government payroll checks 
and such obligations as World War bonus payments. 


Any page of this photograph album can 
be framed by folding the book back, and 
slipping it into the cover as at right 


NAVY GETS RESCUE BOAT 
FOR SEAPLANE MISHAPS 


SKIMMING over the water at a top speed 


of forty-five miles an hour, a new “crash 
boat” completed for the U. y will 
rs and their planes in 


s plane trai 
ing base. Powered by four 300-horsepower 
marine engines, t y-one-ton re: 
boat is thirteen feet wide and has an i 
verted V-type hull. A derrick s i 
the bow of the craft will be used for rai 
ing or supporting damaged planes, The 
central cabin is fitted with complete emer- 
gency medical and nursing equipment to 
care for injured flyers. 
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TORCH RELAY RUN 
TO OPEN OLYMPICS 


NEW LATHE HAS NOVEL MOTOR DRIVE 


By PLACING its drive di- | Lathe mounted on cabinet 
rectly beneath the bench bec, sowing the motor 


unit under the bench top 


Torcues borne by 
athletes of old have 
been brought up to date 
for the first modern ob- 
servance of an ancient 
ceremony. More than 
3,000 runners, bearing 
flaming _ stainless-steel 
torches like the one il- 


top to which it is fastened, 
instead of overhead or at 
the rear, the designer of a 
new metal-working lathe 
for home-workshop enthu- 
siasts provides novel ad- 
vantages. Turning a crank 
handle within easy reach 
raises the pivoted driving 


unit to release the belt and 
facilitate shifting it for 
varying spindle speeds. 
Belt tension is adjustable 
by a readily accessible 
turnbuckle. No moving 
parts are exposed, and 
there are no overhead ob- 
structions to impair vision. 
There are two styles, a flat 
belt and a V-belt; the for- 
mer has six spindle speeds, 
the latter eight. 


lustrated, will take turns 
in carrying a sym- 
bolical flame 1,900 
miles from Olym- 
pia, Greece, to Ber- 
lin, Germany, to 
mark the opening / 
there of the 1936 
Olympic games. 


TAPSNERVECURRENTS 
TO MEASURE JITTERS 


“Nervousness” is measured by 
an electrical device recently devel- 
oped by Dr. Edmund Jacobson of 
the University of Chicago, which 
gauges the electrical activity of a 
subject’s nervous system. Fine wires 
inserted directly into a superfi- 
cial nerve, and the hea hielded 


RESEMBLING a fountain pen. a new 


apparatus registers electric currents 


as small as four millionths of a volt 
Grounded copper screening insulates 
the patient from electrical impulses 
in the air, 


pocket scale weighs letters and small 
packages to determine the postage re- 
quired. A letter, held in a clip at one 
end of the scale, pulls down a calibrated 
rod attached to a small spring. 


SIMPLE RESUSCITATOR 


ARTIFICIAL respiration can be ap- 
plied for long periods to save the 
life of a victim of submersion, with- 
out fatigue to the rescuer, through 
the use of a new mechanical resusci- 
tator developed in France. When the 
subject is laid prone with his fore- 
head resting against a rubber-cov- 
ered support, and a leather strap is 
made fast across his back, pump- 
ing a handle up and down automat- 
ically induces the diaphragm move- 
ments that occur during the course 
of normal breathing. 


As the handle is worked, a 
strap around the patient's 


back presses his diaphragm aie 


KIDS MEET CUBS IN ZOOQ’S “PET CORNER” 


Unver the watchful eyes of keepers, children play with lion 
cubs, pigs, penguins, parrots, small pythons, a chimpanzee, and 
other animals in a novel “Pets Corner” in the London, England, 
Zoo. The idea, as the picture indicates, is a popular one. 


a 
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ROBOT SPEAKER TELLS ABOUT MACHINES 


Miss Mary Towers measuring rainfall in historic gauge 


EIGHTY-YEAR RAIN RECORD 


Turice daily for eighty years, members of a 
Rome, Ga., family have made rainfall observa- 
tions on a rain gauge set up in the back yard of 
their home. R. F. Norton, an amateur weather 
observer, designed and erected a gauge there in 
1856, and kept records for twenty-four years. 
His descendants carried on the tradition, and 
Miss Mary Towers, a granddaughter, now checks 
the gauge morning, noon, and evening as a yol- 
unteer observer for the U. S. Weather Bureau. 
She also checks the level of near-by Coosa River. 
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GesturING realistical- 
ly with its long metal 
arms and turning its mas- 
sive head from side to 
side, a mechanical man 
recently constructed 
makes an animated edu- 
cational speech on the 
subject of “Men and 
Machines,” as part of the 
exhibit of the U. S. De- 
partment of Labor at 
the Texas Centennial Ex- 
position. A complicated, 
electrically operated 
mechanism, housed with- 
in the steel-plated torso 
of the seven-foot robot, 
synchronizes lip, arm, 
and head movements with 
the recorded speech re- 
produced through con- 
cealed loudspeakers, The 
metal giant gives frequent 
four-minute lectures. 


BELL GIVES GALE WARNING 


By RINGING a bell whenever the wind reaches 
gale proportions, a device mounted on a rail- 
road viaduct in England warns that the bridge 
is unsafe. The wind’s velocity is measured by 
its pressure on a disk attached to a spring. 


LETTER PAPER FOLDS TO FORM ENVELOPE 


Wuen a letter is 
written on a new type 
of writing paper, it is 
folded and sealed with 
a small, gummed flap 
projecting from the 
side of the sheet, The 
address, written in the 
lower left-hand cor- 
ner of the letter, is 
visible through a win- 
dow cut in the paper, 
saving the cost of an 
envelope and the work 
of addressing one. 


“ELECTRIC DOCTOR” DETECTS DISEASE 


Derectinc the presence of disease 
or infection in the human body is the 
reputed accomplishment of an electrical 
machine recently demonstrated in Lon- 
don, England. The device operates on 
the theory that disease causes a change 


in the electrical capacity of the parts 
affected. When its terminals are held 
against the patient, a band of light 
moves along a calibrated scale to in- 
dicate the strength of electric currents 
coming from a given area, 


Physicians watching a demonstration of the “diagnostic galvanometer” for locating infection 
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Un-Natural History cus fice 


Largest OF ALL CRUSTACEANS, 

THe GIANT SPIDER CRAB, round 
IN JAPANESE WATERS, SOMETIMES 
MEASURES TWELVE FEET FROM CLAW 
TO CLAW, AND WOULD MAKE ENOUGH 
CRAB-MEAT SALAO FOR A WHOLE 
CHAM BER-OF-COMMERCE LUNCHEON 


A MILE DOWN INTHE PITCH-=RBLACK 
DEPTHS OF THE OCEAN LIVES THE 
CHIASMODON NIGER. THis maRiINeE 
MONSTROSITY HAS A STOMACH SO 
ELASTIC THAT IT CAN SWALLOW OTHER FISH 
OF GREATER BULK THAN ITSELF, AND THREE 
TIMES AS LONG. SOME BAY WINDOW 9 


tHe LLAM Aor south AMEaICA 15 THE 

“SHIP OF THE MOUNTAINS“ AS THE CAMEL 

15 THE’SHIP OF THE DESERT,” BECAUSE IT, TOO, 
CAN TRAVEL GREAT DISTANCES WITH LITTLE 
FOOD AND WATER. THE ANCIENT INCAS 
OF PERU DOMESTICATED THOUSANOS OF 
THESE CURIOUS ANIMALS SO LONG AGO 
THAT NO WILD MEMBEQS OF THE FAMILY REMAIN 
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DENTISTS LOOK WISTFULLY AT 
THE COMMON SLUG, WHICH HAS 
30,000 TEETH—MORE THAW ANY OTHER 
LIVING CREATURE, THE EYELIKE 
OBJECT ON THE RIGHT SIDE OF ITS HEAD 
IS NOT AN EYE, BUT A SPIRACLE, OR 
BREATHING HOLE 


In ADDITION TO CARRYING 
ALANTERN, THE GLOWWORM. 
DESERVES NOTICE AS 

THE ORIGINAL INSECT 
SURGEON. HE SNEAKS 

UP ONA SNAIL AND 
ADMINISTERS AN 
ANESTHETIC SO SUBTLE 
THAT THE POOR VICTIM 
PASSES OUT REFORE 

HE KNOWS WHAT IS 
HAPPENING, AND 

MAKES AMEAL FOR 

THE GLOW WORM 


ly tHe CANNON BALL RIVER counTRY oF THE DAKOTAS ARE FOUND 

THESE REMARKABLE ROUND STONES, SOMAE OF THEM THREE FEET IN: 

DIAMETER. THEY WERE FORMED AROUND FOSSIL OBJECTS IN THE 
DIM PAST WHEN THE DAKOTAS WERE BENEATH THE SEA 


41 


Dancing 


‘O MATTER where you explore with your micro- 
scope, you may find nematodes, dragonlike 
worms which are engaged constantly in a writh- 
ing dance, and whose numbers are believed to 

be greater than the insect population. 

Amazing are the variety and distribution of these im- 
portant but, to the average person, almost unknown crea- 
tures. Many kinds, known variously as threadworms and 
roundworms, live in fresh water. Other thousands of species 
are found in the soil and in the sea. There seem to be few 
animals, from the tiniest insect to the biggest quadruped, 
in which they are not found as parasites. Some nematodes 
even have smaller nematodes living inside their bodies! 

With such abundance, it ought not to be difficult for the 
amateur microscopist to discover enough of these minute 
worms to keep him busy for a long time. He can find them 
in almost every sample of mud, sand, aquatic vegetation, 
or decaying plant material from ponds, lakes, streams, or 
seas in any part of the world. He even can find them in 
the family vinegar jug. 

The vinegar eel or vinegar worm is perhaps one of the 
best-known nemas. It is visible to the naked eye as a wig- 
gling, whitish line in most vinegar that contains a distinct 
sediment. Put a drop of vinegar thus inhabited on a slide, 
and lay a cover glass over it. Examine the eels with a low 
power, say twenty-five to 100 diameters. You will discover 
that the worms do not remain still for even an instant. 
They whip about constantly in the film of liquid between 
the two pieces of glass. 

The vinegar eel, although an easy nematode to find, is 


By Morton C. WALLING 


An expert of the U. S. Depart- 
ment of Agriculture studying 
nematodes through a special 
microscope. The head rest em- 
bodies a cast of the user's head 


CAPTURING NEMAS 
AND PREPARINGTHEM 
FOR THE MICROSCOPE 


Place some muddy water 
from a stream or pond 
bottom in a transparent dish 
and let it stand. After the 
particles have settled, pour 
off the water into a beaker 


Q To, put the nematodes to 
sleep, dissolve a few 
drops of chloroform in some 
waterand transfertheworms 
to the solution with a med- 
icine dropper or fine brush 


Another way of killing 
nemas is to heat the 
water containing them by 
holding the microscope slide 
over a match or candle flame 


Individualnematodesare 
easily moved from the 
shallow dish to the slide 
with a camel’s-hair brush 
of the type used by artists 
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Dragons 


not very important when compared with others of its kind. 
Neither is it very ferocious-looking. Some of these tiny 
worms which greet the microscopist as he peers down his 
tube would make the mythical oriental dragon spit envious 
fire. Three horrible jaws which open and shut like the 
jaws of a lathe chuck, and which may be studded with tiny 
teeth; curved spines projecting out from the head in a 
startling manner; a body armored with ringed structures— 
these are a few of the dragonlike characteristics found in 
some nemas, 

Nematodes living in fresh water and in the soil make 
excellent microscopic specimens because they require al- 
most no preparation. Their bodies are so transparent that 
their internal organs are seen clearly. It is one of the 
marvels of nature that, in these tiny worms, there are a 
nervous system, digestive system, and most of the other 
organs that one would expect to find only in larger animals. 
Most of the color seen in fresh-water nematodes results 
from food eaten or from a coloring of the intestine walls. 


"LT? OBTAIN a collection of fresh-water nemas, place in 
a watch glass or other shallow, transparent dish, a small 
quantity of mud or sand from a pond or stream bottom. 
Examine it with a hand lens, with the lowest power of your 
microscope, or with a dissecting microscope. Watch for the 
characteristic wriggling or wavy motion of the nemas, a 
motion which continues while the worms remain in the 
same place. With a medicine dropper or fine-tipped pipette, 
you can pick up these worms and transfer them to an- 
other watch glass. Then, with a needle or slender camel’s- 
hair brush, and still using the dissecting microscope, you 
can pick up the individual nemas and place them in a drop 


SEEN WITH YOUR 


MICROSCOPE 


of clear water on a microscope slide for close examination, 

Another method is to place the water, containing sand 
and mud, in a test tube or beaker and stir or shake it 
thoroughly. Let it stand for a few seconds, until the 
heaviest sand particles have settled to the bottom. Pour 
off the muddy water carefully, leaving the sand behind. 
Most of the nemas will go with the water. Now let this 
water stand for three or four minutes in a beaker about 
four inches deep; then pour it off carefully, so as to leave 
a layer of sediment on the bottom. This sediment will be 
found to contain nematodes in great numbers, which can 
be captured and placed on a slide as already described. 


FO examination at low or moderate powers, ordinary 
one by three-inch glass slides, with cover glasses, can be 
used. But for high-power work, such as detailed examina- 
tion with oil-immersion objectives, and when similar ob- 
jectives are used as substage condensing lenses, two cover 
glasses are preferred by nematologists. 

To prevent the cover glass from crushing the delicate 
bodies of the nemas as a result of capillary attraction, it is 
necessary to block it up. This is done by placing beneath 
it spacers consisting of strands of spun glass, or hairs 
plucked from a camel’s-hair brush of the kind used by 
artists. Three hairs arranged in triangular fashion about 
the nemas will be satisfactory. 

If you desire to see any details of the internal organs, 
you will have to do something to slow up or stop the in- 
cessant wriggling. This movement, incidentally, always 
takes place in an up-and-down direction. However, when 
you place the nematode between a slide and cover glass 
there is not enough room for it to wag its tail vertically, 

so it has to move parallel to the 
surfaces of the glass. Therefore, 


With Paper and Pencil 


TT Hese simple set-ups will help 
you in making pencil sketches of 
the interesting things you see with 
your microscope. At the right, a mir- 
ror suspended from a stand combines 
with a cover glass mounted on the 
eyepiece to superimpose the image of 
the paper over the field of view. In 
Fig. 1, below, the microscope is used 
as a projector with its tube horizon- 
tal, a mirror reflecting the image onto 
the paper for tracing. Fig. 2 shows a 
right-angle prism substituted for the 
mirror. In Fig. 3, the observer looks 
downward through a thin cover glass 


Recording Microscopic Subjects 


most microscopic views of nema- 
| todes show their sides. 

To put a nematode to sleep or 
kill it, you can use water in 
which a small quantity of chloro- 
form has been dissolved. Fill a 
test tube a third full of water, 
add several drops of chloroform, 
and shake the mixture. Then put 
the nema into this water. Instead 
of chloroform you can use ether, 
chloral hydrate, or any other 
narcotic or anesthetic. Even to- 
bacco smoke bubbled through 
the water will serve. 

Another way of killing nemas 
is to heat the water containing 
them by holding the microscope 
slide above the flame of a match, 
candle, or Bunsen burner. until 


and sees an image of the microscopic 
subject laid over the paper, so that it 
can be easily traced. In addition to 
its value in recording the appearance 
of nematodes and other subjects that 


do not photograph easily, sketching 
helps to fix details in the memory, 
and develops habits of close observa- 
tion. A good free-hand artist can 
work without these aids. 
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motion ceases. The specimens 
can be examined immediately. or 
preserved indefinitely by fixing 
and hardening in a suitable so- 
lution such as Flemming’s, bi- 
chloride of mercury, or four- 
percent formalin. and then treat- 
ing them as follows: 

After the fixing and washing of 


the (Continued on page 96) 


Your vinegar jug probably 
contains eels like the one 
shown greatly enlarged at 
the right. The spots are oft 
air bubbles inside the skin 
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HOMEMAKERS’ TASKS 
MADE EASIER BY NEW 


NOVEL PARING KNIFE 
USES RAZOR BLADES 
Discarded two-edged safety-ra- 
zor blades of the conventional 
type provide the cutting edge 


for the peeler shown at the 
left, for fruits and vegetables 


FROST ACCUMULATOR 


A sheet-metal cover, made to 
fit around the cold unit of an 
ordinary electric refrigerator, 
accumulates the frost and can 
be removed easily for cleaning 


MIXING BOWL HAS HANDY GRIP. Stamped from thick 
aluminum, this mixing bowl can be held securely in the hand 


DUST CONTAINER. Dust from mops 
and vacuum-cleaner bags is safely shak- 
en into the container pictured below. 
The vertical slot makes it possible to 
shake a mop up and down inside the 
container while it is closed—a rub- 
ber bumper clamping to the mop handle 


SCREW-CAP BOTTLE OPENER. Stub- 
born screw caps on bottles from half-ounce 
to gallon size are loosened by this tool 


LEVER OPENS COUCH BED. At the pull of a lever, the lower part of this studio 
couch rolls out. A second lever raises this section to form a comfortable double bed 
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CLOTHES SPRAYER 


Designed for use with mod- 
ern, fast-heating electric 
irons, this automatic spray- 
er emits a fine spray when 
a button in its handle is 
pressed, to dampen laundry. 
‘The spraying is such that 
ironing can start at once 


STEPLADDER AND STRAIGHT LADDER COMBINED 


A simple adjustment converts this stepladder into a straight 
ladder for outdoor use, as shown at the right. A patent hinge 
holds it securely in either position, and rubber-shod feet 
guard against slipping. The lower part has trussed steps, 
and the upper part has hickory rounds. The platform is re- 
movable and can be placed in any position where it is needed 
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ter. Sandwich p: 
the cut before it 


BRUSH AND MOPIN ONE 


Cleaning jobs aresimplified by 
this combination unit. When it 
is used as a mop, the rubber 
wiper is easily squeezed out 
by means of levers on the 
flanges, as shown above. With 
handle removed, it is a brush 


CANAPE AND SANDWICH CUTTER 
rm cuts of bread for canapés, sand- 
wiches, and other delicacies are made by 
this easily cleaned, stainless-steel cut- 
may be spread on 
ejected from the core 


BEATER COMES APART 


‘The usual mess of cleaning 
an egg beater is eliminated 
in the utensil at the left. The 
beating elements are removed 
from the frame for wash- 
ing and easily reassembled 


CURTAIN STRETCHER 
IS SAGPROOF. Rods and 
clamps at the sides of this 
simplified curtain stretcher 
keep the curtains from sag- 
ging, without the use of pins. 
Rod markings insure accuracy 


Whirling Wheels 


When Viewed Through HOMEMADE 


This simple stop-motion device, driven by compressed air from an atomizer bulb, “freezes” rapid 


mechanical motions. 


VEN the simplest device of mod- 
ern science would look like black 
magic to our ancestors, if they 
could come back and see it work. 

Imagine, for instance, the wonder which 
you could arouse in your great-grand- 
father’s mind if you asserted that you 
could read a word chalked on the side of a 
rapidly whirling flywheel—and actually 
did read it! Yet this is a very simple feat 
to perform with the modern stop-motion 
device called a stroboscope, which today 
enables engineers to obtain “still” views 
of rapidly whirling and vibrating mecha- 
nisms and study them as if they were per- 
fectly motionless, thus obtaining valuable 
clews to the solution of problems in lubri- 
cation and efficient machine design. 

The principle of the stroboscope is so 
simple that it is easy to build one out of 
ordinary materials and carry out a wide 
variety of interesting and amazing ex- 
periments, All that is necessary is to make 
a disk in which a narrow slit is cut near 
the edge, and devise means for rotating it 
rapidly in a suitable housing provided 
with a viewing hole in line with the path 
of the slit. You look through the eyehole 
at a whirling electric fan, for example, and 
speed up the disk. When its rate of revo- 
lution becomes equal to that of the fan, 
the blades will appear to slow down and 
stop—just as if the current had been 
turned off! If a clipping with a few words 
of large type has been pasted on one of 
the blades, you can read it, although the 
fan is nothing but a blur to the unaided 
eye! 

And you can not only “stop” the mo- 
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Here it is being used with a disk of special design on an electric fan 


tion; you can even “reverse” it. If the 
speed of the stroboscope is increased to 
exceed that of the fan, the whirling 
blades will appear to be running backwards. 
Another interesting effect is 
produced when the disk with the 
slit is rotated at twice the speed 
of the fan, When this velocity is 


Copy these designs on disks of card- 
board and attach them to the blades 
of a fan as shown at the right, for 
odd effects described in this article 


This Article Tells How 
To Make and Use a Device 
That “Freezes” Machinery 
And Other Moving Objects 

For Interesting Tests 


By 
GAYLORD JOHNSON 


attained, the fan will seem to slow down 
and stop as before. If the fan has an even 
number of blades it will appear quite nor- 
mal; but if the number is odd, you will 
see twice as many blades. Similarly, if 
you have attached a picture (of a horse, 
let us say) to one of the blades, you will 
now see ¢wo horses motionless at opposite 
sides of the fan. 

A moment’s thought will reveal the 
principle which makes these surprising 
effects occur. It is called the “persistence 
of vision” and is the same principle which 
makes motion pictures possible. Here is 
how it works: 

When the slit in the revolving disk 
crosses the eyehole through which you 
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Stand Still 


STROBOSCOPE 


see the fan, you get a split-second, instan- 
taneous view of the horse Picture. This 
image remains on your eye’s retina for a 
fraction of a second. When the disk is re- 
volving at the same speed as the fan, you 
get a succession of glimpses of the pic- 
ture at the same spot in its circular path, 
and these repeated impressions are blend- 
ed by the persistence of vision into what 
looks like a steady picture of the horse at 
the same spot. 

The appearance of ¢wo horses, when 
the disk’s speed doubles that of the fan, 
is accounted for in the same way, except 
that you get two glimpses of the horse 
during each revolution of the fan, or one 
every half revolution, The doubled im- 
pressions accordingly produce two appar- 
ently motionless pictures of the horse at 
opposite sides of the fan, 

Now, having cleared up the principle 
upon which the stroboscope is based, we 
will consider a practical change which we 
must make in building our simple piece 
of apparatus, 

The motive power which we will use— 
compressed air acting on tiny “turbine” 
blades attached to the disk—is incapable 
of developing a speed equal to that of a 
fan run by an electric motor. We must 
resort to a trick to multiply the number 
of glimpses caught in each second. This. 
can be done simply by cutting more slits 
in the disk! If we provide four slits in- 
stead of one, it amounts to the same 
thing as running the single-slit disk four 
times as fast, for we get four times as 
many glimpses of the horse every second. 

For building your stroboscope, you will 
need only some sheet brass or heavy tin; 
the rubber bulb from an atomizer; a flat, 
round shoe-polish can and cover; a wood- 
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A rubber band, attached to the hammer of an electric bell as 
."" When viewed with 
in a curve as at right 


illustrated, vibrates when the bell "rin, 
the stop-motion device, it “freezes” 


AIR NOZZLE, 
“SOLDERED IN AT 
TANGENT TO. 
REVOLVING DISK 


# Air-ouTLeT 
j vent cur 
IN HOUSING 


NAIL BEARING 
SOLDERED IN 


HOLE IN COVER 
SUPPORTS NAIL POINT| 


[NsHoe-Pouish Box 
‘AND COVER 


OUTLET VENT 


woop screw 
‘SOLDERED ON 


Par 


A shoe-polish box, a rubber bulb, and a few 
other odds and ends are all you need to make 
this interesting device. The details of con- 
struction are shown in the photo and drawing 


You can actually see the im- 
pulses of ordinary alternating 
current by looking glow- 
ing, plate-type neon lamp with 
your stroboscope. When the 
disk is rotating at the proper 
speed, one of the plates seems 
to be glowing continuously, 
while the other rema 
as shown in the circle 


en file handle; a flat-headed wood screw; 
a bit of one-eighth-inch brass tubing; and 
a long, thin brad that fits loosely in the 
bore of the tubing. 

If you find it difficult to obtain suitable 
tubing, you can roll up a piece of thin 
metal and run solder between its layers 
to make a solid tube with a bore of about 
one-sixteenth-inch, 

If your shoe-polish box is not more than 
three and one-fourth inches in diameter, 
you will not need to alter the dimensions 
h the plan gives for the disk, Other- 
wise, modify the size of the disk suffi- 
ciently to bring its edge within about one- 
fourth inch of the rim of the box, 

Cut the disk out of your sheet metal, 
and solder a piece of the tubing through 
its center as a bearing to run on the nail. 
When the vanes are cut and bent on the 
edge of the disk, and the four slits cut to 
the dimensions indicated, the moving 
part of the device is complete. It should 
spin freely and evenly on the nail, which 
must be soldered firmly at the center of 
the blacking-box housing, 

Now punch a hole in the edge of the 
box and solder the air tube in position as 
shown in the plan. It should be approxi- 
mately tangent to the edge of the rotat- 
ing disk, so that the jets of air forced out 
by the atomizer bulb will strike strongly 
upon the vanes to propel the disk. 

Then cut an (Continued on page 106) 
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Large flakes of “artificial snow” rise and float in the air when a hot soldering iron is 
thrust into a shallow dish or can lid containing metaldehyde, a powdery organic chemical 


RE you an amateur chemist 
looking for something new 
to try in your home labo- 
ratory? If so, you will 

enjoy a little venture into the realm of 
organic chemistry. 

Most of the chemicals on your shelves 
—for example, common salt, copper ox- 
ide, magnesium chloride, and sodium 
icate—are inorganic, or of mineral origin. 
Chemicals produced by plant and animal 
life have become known, in contrast, as 
organic. Because synthetic chemistry 
has produced many of the latter without 
the aid of nature, a preferable definition 
of organic chemistry is simply to call it 
the chemistry of the carbon compounds, 
of which there are thousands. 

One of the most curious is a powdery 
organic chemical called _ metaldehyde. 
Thrust a heated soldering iron or a hot 
poker into a dish of this material, and 
flaky white particles, some as large as 
hens’ eggs, will rise into the air and float 
there. The stunt is a good one for parlor 
entertainment; you can describe the di 
playas “artificial snow” or “frozen smoke.” 

In a variation of this trick, some of the 
powder is compressed and concealed in 
an electric cigar lighter. Whoever starts 
to use the lighter will get a surprise as 
the glowing element volatilizes the chemi- 
cal and the white particles fill the air. 

The “magic” in either case is easily ex- 
plained. Metaldehyde does not melt when 
it is heated, but sublimes, or turns directly 
to vapor which in turn immediately solidi- 
fies as it is cooled by the air; the silky 
structure of the solid accounts for the 
size of the flakes that are formed. If the 
substance is overheated, it takes fire, 
burning quietly with a blue flame like that 
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produced when alcohol is ignited. 

Most dyes are organic chemicals. 
Among these are the chemical indicators 
that show you whether a liquid is acid or 
alkaline, such as litmus, phenolphthalein, 
and methyl orange. You can make your 
own indicators with materials that nature 
conveniently provides at this season of 
the year, for flowers contain coloring sub- 
stances that possess the desired properties. 

Steep hollyhock flowers—preferably 
blue ones—in warm water, and you will 
obtain an extract of their coloring matter. 
Add a little acid to this, and it will turn 
red. If an alkali such as lye or soda is 


Organic 


Making Real Test Papers, 
And Preparing Substances 
For Odd Chemical Stunts, 
Serves To Introduce You 
To the Fascinating Field 
Of the Carbon Compounds 


By 
Raymond B. Wailes 


added instead, the liquid will turn bluish 
green. Nearly all flowers whose blooms 
are of dark blue or purple color show 
similar properties. 

Blossoms that you can use for prepar- 
ing such indicators include iris, dahlia, 
stock, petunia, and rose of Sharon, The 
leaves of red cabbage, too, will yield an 
extract that changes color as it reacts to 
acids or alkalies, 

Another indicator is turmeric, which 
can be purchased as a powder at many 
grocery stores; it is sometimes used as an 
ingredient in the condiment curry. Steep 
some of the powder in warm water. White 
paper, dipped in the resulting solution, re- 
tains the coloring matter. It may be dried, 
cut into strips, and kept in bottles for use 
as test paper. Solutions of boron com- 
pounds, such as borax, may be identified 
with the strips. WI hen such a solution is 
made acid, and yellow turmeric paper is 
dipped into it, the paper will turn red, 
The color is intensified by drying. If the 
same test strip is then dipped in ammoni- 
um hydroxide, or common household am- 
monia, it will turn blue. The first color 


DOUBLE FAHNESTOCK 

CLIP BOLTED TO 

CARTRIDGE-TYPE 
FUSE CLIP. 


WIRE 


GAUZE 


CARBON ~ 
ELECTRODES 


PREPARING IODOFORM 


By passing an electric current 
through a solution containing the 
necessary ingredients, iodoform, 
an organic compound, is pro- 
duced, using set-up shown above 
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Chemistry 


SAME 
DIAMETER 
AS 


FLASK 


YaerHick 
(OR MORE) 
SHEET 
LEAD 


SOLUTION’ 


How to weight a flask with lead to keep 
it submerged in ice water for chilling 
contents, as in the experiment above 


change is a test for boron, and the second 
color change confirms its presence. If a 
known solution of a boron compound is 
used, the second color change may be 
used as a test for ammonia, 

Some organic compounds, like many in- 
organic substances, can be prepared by 
electrolysis—that is, by passing an elec- 
tric current through a solution containing 
the raw materials. One of these is iodo- 
form, an organic chemical containing 
iodine, which is useful as an antiseptic. 

To do this on a small scale, dissolve 
about five grams (one teaspoonful) of 
potassium iodide and ten grams of sodium 
carbonate (washing soda) in ninety cubic 
centimenters of water (an ordinary drink- 
ing glass holds about 240 cubic centi- 
meters). Then add about ten cubic 
centimeters of alcohol. If pure ethyl or 
grain alcohol is not available either ordi- 
nary rubbing alcohol or acetone may be 
substituted. 

When this solution is placed in a beaker 
and an electric current is passed through 
it, iodoform is produced. Its character- 
istic odor is readily detectable. Heating 
the solution to between sixty and seventy 
degrees centigrade, while electrolysis is in 
progress, will greatly increase the quanti- 
ty formed. After electrolysis has pro- 
ceeded for about fifteen minutes, you can 
recover the iodoform by filtering the liquid. 

Carbon electrodes should be used in 
the experiment just described, since termi- 
nals of metal would form objectionable 
metallic iodides. Rods of carbon taken 
from old flash-light cells will serve the 
purpose well. They can be supported 
conveniently by soldering heavy wires to 
their brass caps. The necessary supply of 
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Paranitroacetanilide, used in 
the “Pharaoh's serpents” fire- 
works stunt, being prepared 
by dropping a solution into 
iced water. The cloth and the 
funnel are for filtering 


You can make your own test 
papers for determining 
whether substances are acid 
o1 aline. Below, strips are 
being cut for saturation with 
turmeric, an “indicator” that 
is sold grocery stores 
as an ingredient for curry 


direct current may be 
provided by two or 
three dry cells, con- 
nected in series. Al- 
ternating current is 
unsuitable, but the pul- 
sating current from a 
rectifier of the type 
used in charging stor- 
age batteries may be 
employed to good ad- 
vantage. 

A favorite chemical 
experiment consists of 
placing zinc rods or 
strips in a solution of 
lead acetate, and ob- 
serving the treelike 
growth of crystals that 
occurs within a few 
days. The lead acetate 
used for this purpose is 
an organic compound, 
and its preparation af- 
fords an interesting ex- 
ercise in laboratory 
methods of organic 
chemistry. 

Place some lead mon- 
oxide (also known as 
litharge) and some 
acetic acid in a round- 
bottomed flask. By 
means of a cork at its 
mouth, attach a water 
or air-cooled condenser 
in a vertical position, 
Then start heating the 
contents of the flask. 

As the heat drives 
off vapors of acetic 


REFLUX CONDENSER. The apparatus being used here for mak- 
ing lead acetate from litharge and vinegar, is also employed in mak- 
ing acetanilide and in a number of other “refluxing” operations 


FOR THE HOME 
EXPERIMENTER 


acid and of water, they pass up the 
neck of the flask, and would escape 
but for the condenser that you have 
set up. Here they are condensed, and 
the resulting liquid falls back into 
the flask where the reaction with the 
lead monoxide is proceeding. This 
operation is known as “refluxing,” 
and prevents the loss of the raw ma- 
terials during the heating that assists 
the reaction. A condenser used in 
this way is known as a “reflux con- 
denser.” 

When you have refluxed the mix- 
ture of acetic acid and litharge for 
about half an hour, a considerable 
quantity of the latter should have 
been converted into lead acetate. 
Cool the solution and filter it. The 
filtrate, or liquid that passes through 
the filter, consists of a lead acetate 
solution together with some un- 
changed acetic acid. If you allow it 
to crystallize, you will obtain the lead 
acetate in solid form, The liquid. 
however, may be used as it stands in 
experiments calling for lead acetate 
solution, and may be bottled, labeled, 
and kept for the purpose. 

The reflux condenser used in this 
experiment may be nothing more 
elaborate (Continued on page 105) 
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ANYONE CAN 
PERFORM THESE 


° 
t = t S of the box. As the diaphragm 
vibrates under the impact of 


e the sound waves, the sand 

assumes striking patterns, a 
principle used in telephone 
transmitters with carbon par- 
ticles in place of the sand. 


Sound Traces Patterns in Sand 


Wir this simple apparatus, you can actually 
“see” your own voice,as the sound vibrations shake 
particles of sand into strange geometrical figures. 
Make a hole about two inches in diameter in the 
side of a cylindrical cardboard box. Stretch a 
piece of rubber from a toy balloon over the open 
end of the carton and sprinkle some fine sand on 


the diaphragm so formed. By speaking into a 

mailing tube, direct your voice 

through the hole in the side | ae 
én 


Making Two Pendulums Keep Time 


Compound Pendulum Swings in “Slow Motion” 


To MAKE a pendulum that swings very slowly, 
drive two nails into the center of a board about 
two feet long, one on either side, to form a pivot. 
Rest the nails on two stiff pieces of wire, as at 
right, and adjust the balance by means of a small 
sliding weight like the nails held on by a rubber 
band. The more nearly the two ends balance, the 
slower the pendulum will swing. As few as three 
swings a minute are possible. 


Finding the Center of Gravity 


Tue center of grav- 
ity, or point where all 
parts balance eath 
other, can be found in 
a piece of cardboard 
of any shape by sus- 
pending it so it hangs 
freely on a nail. Hold 
a plumb line against 
the nail, draw a line 
along it on cardboard, 
repeat with another 
point of suspension, 
and where lines cross 
is the center of gravity. 


PenvuLuMs of different lengths will have 
the same periods of oscillation, so long as their 
weights are swinging at the same level. In this 
experiment, the pendulum at the left is al- 
lowed to swing back and forth in the ordinary 
manner, while the longer one at the right is 
operated as a “conical pendulum”—that is, 
swung in a circle as indicated by the dotted 
line. When the path of the conical pendulum 
is at the same level as the arc of the other, the 
two will complete their swings in exactly the 
same period of time, despite the greater 
distance traveled by the former. 


4 ) 


a 


Reflection 
As Fast as Reflector 


Nexr time you sit down for a meal, 

pick up a tabie knife and hold it ver- 
4 
: 


Turns Twice 


tically, as shown below, so that it 
will reflect sunlight or lamplight, If 
you turn the knife slowly, you will 
observe that the reflected beam of 
light moves around twice as as 
the surface which is reflecti it. 
This illustrates, in a very simple way, 
the fact that when a mirror is turned, 


4 
eek canoe” . . 
— ae ee { the ‘light reflected from it moves in 

an arc of twice as many degrees as the 

| movement of the 


mirror. It can be 
§ worked out by 
means of geometry, 
using the angles of 
reflection. 


Small Pendulum Acts as Brake 
On a Larger One 


Maxe two pendulums of thin wood or 
cardboard and mount them as illustrated in 
the photograph, with the smaller one pivoted 


Easy Test Shows Difference 
In Vapor Pressures 


on the larger and so balanced that the two 
have the same periods of oscillation, that is, 
complete their swings in the same time. Start 
the large pendulum swinging, and the motion 
will be taken up and “damped out” after com- 
paratively few swings by the smaller one. If 
the latter is clamped tight, so that it cannot 
swing, the large one will swing ten or fifteen 
times as long. The “braking” is due to energy 
being spent in friction by the small pendulum. 
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Atrnovcn the two bottles illustrated above 
originally contained equal amounts of air, 
when they were warmed about fifteen degrees 
F., the liquid column in the one containing 
alcohol rose much higher than that in the one 
containing water. This is because the alcohol 
has a higher vapor pressure, so that more of 
it evaporates under the influence of heat, and 
thus helps the expanding air to push up the 
column of liquid. 
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Pocket Meter Tests Resistances and V oltages 


For experimental tests and trouble shooting, the amateur set build- 
er will find the inexpensive tester illustrated at the right a handy 
addition to his tool kit. Small enough to fit a coat pocket, the com- 
bination meter measures either resistances or voltages. It provides four 
direct-reading scales—one for resistance (0 to 2,000 ohms), and three 
for voltages (0 to 5, 0 to 250, and 0 to 750), The outfit comes com- 
plete with flexible test leads and convenient changeable-tip test prods. 


ys ee. Low-LossCoilV arnish 


Gives Insulating Coat 


You can now provide your home- 
made coils, chokes, and transformers 
with a protective insulating coating 
by making use of a new low-loss coil 
varnish. Applied either with a brush 
or by dipping, as illustrated at the 
left, the material dries quickly in 
the air and requires no baking to 
harden it. Coated on the coils, the 
varnish also serves the purpose of 
a cement to hold the turns of wire 
firmly in place. 


Flexible Metal Tape 
Shields Circuit Wires 


A New flexible metal shielding makes it 
easy to cover existing wires efficiently 
without removing them from the circuit. 
Provided with an adhesive surface, the 
shielding is simply wrapped around the 
wire like friction tape. Waterproof and 
corrosionproof, it is supplied in continuous 
fifty-foot rolls, and can he made to serve 
as an indoor antenna, its adhesive sur- 
face making the use of nails unnecessary. 


Springlike Coils Give Variable Tuning 


Mabe vp as coiled springs, the latest in 
coils designed for use on the ultrashort 
lengths below ten meters, provides a 
ble means of tuning. Mounted be- 

two movable terminals, the inter- 
changeable units can be lengthened or 
shortened simply by turning the adjusting 
knob, Stretching and compressing alters 
their inductance to provide a variation in 
frequency range, from 1!4 to ten meters. 


twee 


Pliers for Tight Quarters 


SAW-TOOTH JAWS, narrow nose, and 
slip-joint adjustment make these mid 
pliers a handy tool for radio experiment 
They will do the work of ors 
of fixed wrenches and are particularly use- 
ful for adjusting small knurled nuts and 
hard-to-get-at_ mounting bolts. Despite 
their small size 
and thin handles, 
they are very 
strong and service- 
able and permit 
the user to get a 


New Hand Tool Removes 
Tubes With Safety 


RESEMBLING a giant pair of pliers, a 
recently invented hand tool makes it easy 
to remove a metal tube from the crowded 
innards of a modern radio set. Its tong- 
like claws are placed around the base of 
the tube, the two hand grips pressed t 
gether, and a convenient thumb lev 
pushed down, Pressure on the hand grips 
holds the tube, while the thumb lever oper- 
ates a sturdy metal finger that gently lifts 
the tube from the socket. The extractor 


also solves the problem of handling hot 
tubes. 


How the tube “pliers” are 
used, Pushing a thumb 
lever lifts out the tube 


Noise. Filter Balances 
Engine Interference 


SPARK-PLUG suppressors can be 
entirely eliminated if the antenna 
for your car radio is equipped with 
the easily installed noise filter at the 
left. By means of a short auxiliary 
antenna, the device deliberately 
picks up the spark interference from 
the engine’s ignition system and 
matches it against the motor noises 
picked up by the actual antenna. In 
the matching process, the two 
sources are balanced against each 
other in such a way that one neu- 
tralizes the other, This procedure, 


bulldog grip on the 
work. 


oe 
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No spark-plug suppressors are needed when this 
noise filter is used with a car radio receiver 


known as phase inversion, supplies 
the receiver with a noise-free signal. 
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Make a Picture- 


Efficient All-Electric, Five-Tube Broadcast 
Receiver Hides Behind a Framed Tapestry 


Hung on the wall, this radio is out of the way yet always within easy reach 


LEVERLY disguised as an attrac- 
tive picture, this novel homemade 
radio set can be hung on your wall. 
To all appearances, it is simply a framed 
piece of decorative tapestry supported by a 
gilt picture cord. Yet, its three-inch depth 
hides an efficient all-electric, five-tube 
broadcast receiver—loudspeaker and all. 

Even the antenna lead-in is concealed. 
Running up through the braided. 
picture cord, it can be connected easily 
to an indoor antenna hidden behind the 
picture molding. The power cord also can 
be hidden by providing a wall outlet di- 
rectly behind the frame. If this is im- 
practical, the cord can be painted white 
or cream and partly concealed by run- 
ning it down the corner of the room to an 
existing outlet in the baseboard. 

Despite its compactness, however, the 
circuit is anything but crowded. As a mat- 
ter of fact, a ten-tube set could easily be 
housed in the same space without diffi- 
culty. The parts are well spaced to sim- 
plify both the wiring and the placing of 
condensers, resistors, and tubes. 

As indicated in the diagram, the cir- 
cuit consists of a single tuned radio-fre- 
quency stage (6D6), a tuned detector 
(6C6), two resistance-coupled audio stages 
(76 and °43), and a half-wave rectifier 
(25Z5). Since the circuit is designed to 
operate on either alternating or direct cur- 
rent, the familiar built-in-resistor power 
cord is used to supply the correct voltage 
to the filaments of the tubes. For a line 
voltage of from 105 to 120 volts, this re- 
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sistance should have a 
value of 165 ohms; for 
220 volts, a value of 
570 ohms. 

All parts used in the 
set are standard. The 
coils (L, and L,) are 
ordinary high-gain units 
of the type used in 
commercial midget AC- 
DC receivers. They 
can be obtained from 
most large dealers in 
radio supplies. The main 
tuning condenser is a 
two-gang unit with a ca- 
pacity of .00035 mfd. 
One section serves for the tuned radio- 
frequency stage, the other for the tuned 
detector. 

For simplicity, the number of tuning 
controls has been kept to a minimum. 
They consist simply of the condenser dial 
and a volume control mounted on the bot- 
tom edge of the frame so that they are 
concealed from view yet readily acces- 
sible. The volume control, which also con- 
tains a built-in power switch, serves to 
vary the grid-bias resistance of the ’43 
tube and should be mounted near it to 
keep the leads short. Short leads also are 
important in the grid circuits of the radio- 
frequency and detector tubes. 

The filaments of the five tubes are 


By JOHN CARR 


Rear view of the set show- 
ing how parts are placed. 
The dynamic loudspeaker 
is of a new, compact type 
that doesnot havea field coil 


A sheet of aluminum shields the radio-frequency and detector stages 


wired in series with the built-in resistor. 
For best results and a minimum of hum, 
they should be connected in the exact 
order shown in the schematic diagram. 
Check your power cord as described in 
a previous article (P. S. M., Mar. '36, p. 
56) to determine which of the three leads 
is the resistance. Any wrong connection 
at this point will send the full line voltage 
through the filaments and result in a 
blown-out tube. 

Although any type of efficient loud- 
speaker can be used, a new compact dy- 
namic unit was used in the original. Op- 
erating without a bulky field coil, it takes 
up little space in depth and yet provides 
good volume and quality. Mounted in the 
picture frame, it is provided with a good 
wood baffle and, since it is aimed slightly 
downward by the tilt of the picture, it 
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7 STATION 
SELECTOR 


CONTROLS AND LEADS 
CLEVERLY HIDDEN 
‘The two tuning controls (con- 


denser dial and volume con- 
trol) are mounted on the bot- 


ehind the picture makes it 
possible to conceal ti 

cord. Antenna lead is con- 
nected to a wire hidden in 
the picture cord, as at right 


provides better directional effects than 
those afforded by a loudspeaker mounted 
in the ordinary vertical cabinet. 

As for the frame and shallow cabinet, 
the amateur can make his own or have 
one made to order at his neighborhood 
picture shop for a few dollars. It con- 
sists simply of a narrow mahogany frame 
mounted on a rectangular box. The front 
of the box, which serves as the baffle 
and mounting for the speaker as well as 
the backing for the tapestry picture, is a 
piece of plywood cut to fit inside the 
rectangular cabinet and rest against the 
inside edge of the frame. Holes drilled in 
the top edge of the cabinet take the ends 
of the picture cord and provide an out- 
let for the concealed antenna lead. 

Incidentally, although a conventional 
V-shaped, gilt picture cord was used to 
hang the original receiver, two separate 
vertical cords qpuld be used as well. If 
this is done, one cord could be used to 
conceal the antenna lead-in while the other 
could hide the insulated power-cord lead. 
The power cord then could be concealed 
in the picture molding and led to a con- 
venient outlet. Of course, in this case a 
power cord with a built-in resistance would 
be far too bulky so that it would be nec- 
essary to install a separate voltage-drop- 
ping unit within the set. 

If desired, regular silk-covered lamp 
cord can be used to hang the picture. The 
insulated wires then could serve as the 
power-cord lead and antenna lead. Dec- 
orative gilt tassels placed at the picture 
molding will cover the picture hooks and 
complete the disguise. 
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ANTENNA LEAD-IN 
WIRE CONCEALED 
IN PICTURE CORD 


Due to the high gain of the radio-fre- 
quency and detector stages, adequate 
shielding is necessary. Although only a 
single shield placed over the tuned circuit 
was used in the original receiver, addi- 
tional aluminum shields placed around 
each of the tubes (6D6 and 6C6) would 
improve the sensitivity by making it pos- 
sible to eliminate the 30,000-ohm re- 
sistor (R,). 

Since no external ground connection is 
used, one side of the power line serving 


TO HANG ON 
YOUR WALL 


LIST OF PARTS 


watt, 
ed resistor, metallized, 30,000 ohm, 
% watt. 

R,.—Fised resistor, metallized, 15,000 ohm, 


stor, metallized, 2. megohm, 


‘sistor, metallized, 50,000 ohm, 
watt. 
xed resistor, meta 


lized, 100,000 


ized, 500,000 

att. 

resistor, metallized, 2,000 ohm, 

tt. 

.—Fixed resistor, metallized, 250,000 

ohm, 14 watt, 

Ry.—Variable resistor with switch, 500,- 
000 obm. 

‘ed resistor, metallized, 600 ohm, 
1 watt. 

Ry—Line Cord resistor (see text). 


“u—Fixed condenser, 05 mid. 
sed condensers, 1. mfd. 

‘ed condenser, § mid. 

xed condenser, .5 mid. 

—Fixed condensers, ,005 mid, 
—Electrolytic condensers, 10 mfd. 
ed condenser, .16 mid. 

ed condenser, .001 mid. 

“hoke, 30 henry. 
C.—Radio-frequency choke, 8 mh. 
peaker, tapestry, frame, wood for 
cabinet, sockets, tubes, coils, wire, etc. 


© 
as the ground, a blocking condenser (C,) 
must be wired in series with the antenna 
lead to isolate it from the circuit. This 
condenser must not be omitted under any 
conditions. 

The set tunes like any broadcast re- 
ceiver, a decorative surface dial mounted 
under the knob control providing num- 
bered divisions for station logging. For 
the sake of balance, a similar dial can be 
placed under the volume-control knob as 
shown in the illustrations, 


The circuit is of the simple tuned-radio-frequency type. The spacing of parts makes wiring easy 
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Joe Has Some Figures To Show 
That It May Be False Economy 
To “Just Make the Old Bus Do” 


“By George!" Russell 
exclaimed. “So I can 
have a new car all the 
time for only fifty dol- 
lars a year more than 
I'm paying out now?” 


Can You 


s OT anybody here that can 
fix brakes so they'll hold?” 
called the driver of a trav- 

el-worn coupe, as the car rolled to a 
squeaking stop in front of the Model 
Garage. 

Gus Wilson, veteran auto mechanic and 
part owner of the business, pulled his head 
out from under the hood of a shiny new 
sedan he was tuning up. 

“Pull over beside this bus, mister, and 
T'll take a look in just a second,” he di- 
rected, as he fished a thickness gauge out 
of his tool kit and turned again to his job, 

Jim Russell parked his old car on the 
spot indicated, lighted a cigarette. looked 
at his dash clock, got out, and fidgeted 
around for a minute or two. 

“Any chance to get some quick action?” 
he fumed, as Gus continued to work on 
the new car. “I'm likely to lose an order 
if I don’t get down to Jones's hardware 
store right away.” 

“Stay right here and you'll get the or- 
der,” Gus smiled, “This is Jones’s car and 
he'll be back any minute.” 

Gus was working on the brakes when 
Jones showed up a quarter of an hour 
later. 

“That’s a swell-looking boat you've 
bought, Larry,” commented the salesman, 
a bit enviously, after the greetings were 
over. “Guess I can't expect much of an 
order this trip considering all the dough 
you've sunk in that bus!” 

“Sunk is right!” Larry Jones grunted 
disgustedly. “When I think of all the jack 
it cost me just to keep peace in the fam- 
ily, it gives me a headache.” 

“That's the way I feel about it,” Rus- 
sell agreed. “So long as the old bus will 


Afford a New Car? 


By MARTIN BUNN 


keep running, darned if I'll fork over for 
a new one. Just throwing money away, 
seems to me. Not that I woudn’'t like to 
have a new car, though, if I could afford 
a? 

“How do you know you can't?” Gus in- 
terrupted, as he jiggled the jack squarely 
under the rear-end housing. “Joe has some 
figures that may change your mind. Joe!” 
he called. “Bring out those car-expense 
estimates you were showing me the other 


lay. 

Joe Clark, Gus’s partner in the opera- 
tion of the Model Garage, stepped out of 
his little office with a bunch of papers in 
his hand and the inevitable pencil tucked 
behind his ear. 

“Jones, here, thinks he’s wasted money 
buying a new car,” Gus explained. “and 
Mr.—Russell is the name?—says he can’t 
afford one. How would you figure it, Joe?” 

“That’s pretty near the long and the 
short of it,” Joe grinned, pointing first at 
Russell's mud-stained bus, and then at 
Jones's shiny new car. 

“I know Jones drives about 7,000 miles 
a year, and I suppose you knock off 25,000 
or more, Mr. Russell?” 

“At least that much,” Russell admitted. 
“Some years much more. So what's the 
use of putting a new car up against that 
kind of a job?” 

“Well,” Joe began, “there's a lot of 
ways of looking at this automobile prop- 
osition. But there’s one thing certain. 
Every car owner wants his car to look 
good, give him the minimum amount of 
trouble, and cost as little as possible for 
every mile of travel.” 


“IT guess there’s no argument about 
that,” Russell conceded with a grin. 

“All right, then,” Joe continued. “The 
whole point of this business is that the 
trade-in price of a car is based almost en- 
tirely on the yearly model. Mileage has 
very little to do with it. You have one 
make of low-priced car; Jones has an- 
other. If you buy a car in that class, the 
yearly cost for depreciation is easy to fig- 
ure. It is the delivered price, less what 
you can get on a trade-in, divided by the 
number of years you have owned the car, 
Take one of these models that costs you, 
delivered, say $750. Suppose you drive it 
seven years. At the end of that time it 
would be worth about fifty dollars, so 
your car would have cost you $100 a 
year for depreciation alone. 

“You'd have run up a mileage not far 
from 200.000.” Joe went on. “You'd have 
worn out from ten to fifteen complete sets 
of tires at about thirty-six dollars a set, 
depending on the way you drive and han- 
dle the brakes. You'd have had to buy at 
least four, and maybe six, new storage 
batteries. The motor would have needed 
two to three complete overhauls, besides at 
least the same number of ring-renewal 
jobs. You'd have had the steering gear 
overhauled about three times, and the rear 
end probably at least once. not counting, 
say, about three universal-joint renewals, 
and chances are you'd have had to buy 
one new radiator.” 

“Sounds like a lot of repair work when 
you list it that way.” Russell put in, look- 
ing ruefully at his car, “but, judging from 
my own experience, it seems about right.” 

“We mustn't forget the brakes,” said 


Joe, “they're (Continued on page 108) 
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HOME WORKSHOP 


Now you can shoot 
THE NEW 


~ American 
Far Bow 


HEN the white man provided the American 
Indian with a cheap trade musket in place of 
his native bow and arrow, he saved himself a 


good deal of grief, for had the red man de- 
veloped his weapon along a logical path he might have arrived 
at an approximation of the bow we now know as the “semi- 
Indian,” “flat,” or “American” bow. With such a bow he could 
have shot with accuracy at a hundred yards (about the extreme 
accurate range of the long rifle), and could have delivered ar- 
rows faster than any frontier scout could load his rifle. 
Any home workman, equipped with ordinary tools, can readily 


Tela lliahaice sous build the most modern and most efficient bow yet designed, The 
the bow drawn back al- best material for the amateur is the imported wood known as 
most to the “full draw” “Jemonwood.” It can be worked almost entirely by measure- 
ment, without much regard to the grain. California yew and 
B Osage orange probably make a better bow, but not for the 

¥ inexperienced builder. 
Lemonwood can be had from most dealers in archery sup- 
Ja CK plies, either in the rough stave or cut to approximate outline. 
The price ranges from about $1.75 to $3. In ordering you 
HAZZARD should be careful to say you need a wide stave for a flat bow. 


The dimensions given are for a bow 5 ft. 8 in. long with a 
weight (the archer’s term for the strength of a bow) of from 
45 to 50 Ib, at a draw of from 27 to 28 in. This combination is 
Bows are among the oldest weapons suitable for the average man. When new the bow will draw 
in the world, yet an amazing thing was 5 Ib. or more above these figures, For clearness, only the upper 

I cently dis ii celbsoult: Hh limb of the bow is shown on the drawings. The lower limb is 
only recently discovered abot me, similar but slightly stronger. It should be 7/16 by 134 in. at a 
Through mathematical analysis, labo- point 1414 in. below the center line; 36 by 34 in, at a point 


ratory investigation, high-speed pho- 2434 in. below the center; and 34 by 9/16 in. (instead of 34 by 

‘ hi dhocinataking eld toate 4 in.) at a point 1 in. from the very end. 

COGFEP HY: ANE POMETSEING Nee TESS The stave, as it comes from the dealer, has been shellacked 
: it was found that the famous English or varnished to prevent checking. Remove this coating from 

long bow, after which practically all the back—the side away from the archer as the bow is held in 


position to shoot. Plane and sandpaper the wood just enough 
target bows are patterned, does not to provide a smooth surface. Stretch a fine piece of unkinked 
have the most efficient shape. Its beau- coppér wire tightly down the center line of the stave, mark dots 
tifully rounded limbs are a delight to at regular intervals, and connect the dots, using a long T-square 


‘ or other straightedge and a sharp, hard pencil. 
the eye, but the best cross section for Lay out cross lines as: shown on the drawing and mark the 


a bow is something much simpler—just widths by dots. Connect these dots with straight lines, giving a 
& plate fatleeele, This diicowvers lad rough idea of the back of the bow. Since the sharp shoulders 
Fog gee aaa mel agi and angles are unsightly, change them free-hand to graceful 
othe ‘Sevelopment® oF the imocerm curves along one side, then trace paper templates in order to 
American flat bow, one easily made reproduce the curves on the opposite side. 

variety of which is described here. With drawknife, spokeshave, and finally a pocketknife or 


scraper and garnet paper, work to the lines marked on the back, 
keeping the cuts at right angles to the surface of the back. 
Run straight lines along the edges of the stave from the center 
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out to the tips to mark 
the thickness of the bow, 
following the dimensions 
on the drawing. Both edges 
of the stave should be 
marked. Now mark the 
profile of the riser at the 
grip, dipping it boldly into 
the run of the belly at 
each side of the handle. 
If the stave did not come 
with a piece glued on to 
form the handle, you will, 
of course, have to cut a 
suitable block of hardwood 
about ¥% by 1 by 8 in. 
and glue it on. 

Set the bow in the vise, 
belly up, and shave off the 
wood above the lines just Using an old T-square to mark the lines showing the height of the 
drawn. For the deeper belly of the bow, The vise is faced with removable wooden jaws 
part of the cut near the 
tips, a drawknife may be used with caution; The tiller serves to hold the bow bent for 
but nearer the handle where the cut is shal- inspection during construction and, as it 
low, a spokeshave and small block plane are _ will be used often, should be carefully and 
safer. When the bow has been worked to a accurately made. 


rectangular cross section over its whole The string for tillering must be far 
length, except at the riser, which is rounded, stronger than the one ultimately used for 
you are ready to test it for curve, shooting—at least 60 strands of No. 20 


This work has probably consumed an eve- linen thread. Lay up twenty strands 18 
ning, and you are obliged to lay the bow in. longer than the bow, stretch them 
away until you have more spare time. Be- smoothly, and wax them together. Make 
fore you do so, rub the whole bow with shel- two more sets and tie the three together. 
lac to prevent any possible checking or With the tied ends over a hook twist each 
absorption of water. of the three groups of thread individually 

You now need what is known as a “tiller” to the right and have an assistant hold the 
for testing the bow, as well as a temporary twist in. Now take all three and lay them 
or working bowstring and a shooting tab for round each other to the left, as if making 
protecting the fingers. The tiller is a piece rope. The right-hand twist makes them 
of scrap wood about 7% by 3 by 30 in, grip one another and cling together. Put 
notched at 2- or 3-in, intervals as shown to _ the string under tension and rub thorough- 
catch the bowstring and notched at one end — ly with beeswax. Work it round and com- 
to fit over the handle of the bow. As the tiller pact by rubbing with a small piece of 
may be used later on the finished handle, it is leather held between the fingers. Tie a 
just as well to pad the end jaw with leather. permanent loop (bowline) at one end and 
use a timber hitch to fasten 
the lower end to the bow. 

Later you will need a 
shooting string, and because 
a breaking string endangers 
not only the bow but the 
archer and bystanders as well, 
it is better for a beginner to 
buy a few strings. When one 
of these becomes frayed, take 
it apart, study the make-up, . 
read a bit on the subject, and 
try to make one yourself. 
You will soon be able to pro- 
duce a creditable string. 

The notches at the ends of 
the bow, or “nocks” as an 
archer calls them, are best 
put in with a small round file. 
At the side, near the back, 
the nocks are half round, 
slanting across the side to- 
ward the grip and flaring 
slightly to give room for the 
string to change direction as 
the bow is drawn. They 
should not extend across the 
back of the bow as this would 
seriously weaken the bow tip. 

Slip the loop down over 
the upper tip, draw the string 
down the bow, and fasten it 


WHITE ‘PINE BLOCK TO FILL OUT 
GRIP IS GLUED ON AND 
WORKED To SIZE 


SZ. fap RTyaRIEAS GLoeD gOTeneD ar at the lower nock with a tim- 
age el th" wie BY Sp DEEP ber hitch. Have the string 


At left are the back and side views of the upper limb and handle about 3 Pe shorter than ie 
of the flat bow. Above are sketches showing how the handle and listance from nock to nock. 


_ mocks are finished and how a shooting tab, tiller, and peg are made (Continued on page 93) 
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COMPACT and complete, this back-yard 
summer resort for small children in- 
cludes a wading pool, sand-box, and shel- 
ves on which to put away boats, pails, and 
beach balls. Removable awnings protect 
against sunburn and on cloudy days are 
stored beside the tiny “cottage.” 

General dimensions are given, but the 
size may be increased, if desired. Skids 9 
ft. 6 in. long permit moving the “beach” 
from one spot to another, 

The sand-box floor is tongue-and-groove 
material. For the tank, use 34 by 10-in. 
boards with squared edges. Candle wick- 
ing is laid in marine glue along each edge 
before the next board is drawn up tight, 
and it is also used at the sides and corners, 
where triangular cleats are nailed or 
screwed down over the calking. Bear in 
mind that marine glue is not casein glue; 
each has its purpose and each is excellent 
for that purpose. A sketch shows how the 
candle wicking is laid. 

The central “cottage” is constructed as 
indicated in the cutaway perspective, The 
partition is important as it prevents water 
from being splashed over into the sand. 
and sand being tracked into the pool. Also, 
toys can be kept in order on the shelves. 


A BACK-YARD “BEACH” FOR SMALL CHILDREN 
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CANDLE WICKING. 


How the combination wading pool and sand-box is constructed, and suggested dimensions 


All sharp corners and edges should be 
rounded. The hardware should be galvan- 
ized, or very thoroughly painted. Brass 
screws are best for the water tank. An ef- 


fective paint combination would be a dark 
green exterior for the sand-box and pool; 
a lighter green for the cottage, with a red 
roof; and bright yellow for the inside. 


GARDEN HOSE REEL SWINGS OUT OF SIGHT BENEATH PORCH 


a 


The reel swung outside, ready to be used 
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ONE of the most accessible places in which to store 
a garden hose is beneath a porch. This can often be 
done quite easily by mounting the reel on a revolving 
door, as illustrated, so that the hose is out of sight 
when not in use. The door takes the place of the lat- 
ticework with which the space under porches of this 
kind is usually inclosed. 

A 2 by 6-in, plank, %4 in, shorter than the height of 
the opening, serves as the upright on the door. Two 
10-penny nails with the heads cut off are used as pivot 
pins. The bottom nail projects 1 in. and the top nail 134 
in. from the ends of the plank. A screw eye is used as 
a bearing on the inside of the facia board, while a hole 
about 1% in. deep is drilled directly below it in the sill. 
When the upright faces out, the door can be lifted up 
and out to get under the porch. Washers attached to 
sill and bottom of upright make the door swing easier. 

The reel can be made from four pieces 34 by 14 in. 
by 2 ft. and four rungs or broomsticks. A 1-in. pipe 15 
in. long acts as the spindle. It must be threaded far 
enough to enable it to be locked in place with two nuts, 
one on each side of the 2 by 6-in. upright. The door 
side of the upright should be countersunk so that the 
nut on that side may be set in flush. 

The door is fastened with a common barrel bolt on 
the outside and has a corresponding bolt on the inside 
to hold it rigid when swung out—JoHN RoBeRTSoN. 
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The door can be turned entirely around 
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Lamp of Seven Shapes and 


YOU will never lack a diversity of lamps 
if you build the candelabra pictured 
above. The five ivory candles with their 
linked holders may be arranged in seven 
distinct shapes to suit the available space 
or the mood of the moment. 

The candleholders are turned from wal- 
nut or mahogany stock 2 in. square in the 
rough. Cut blocks 4 in. long, with square 
ends, and carefully center them on a 
screw center for turning. It is advisable 
to bore out the sockets before the lower 
tenons are reduced in size, so that there 
will be ample base against the center 
flange to prevent vibration. If you have 
no inside calipers, turn a 74-in, plug tem- 
plate beforehand, and bore to fit, for the 
candles should go in snugly, When the 
ee is done, bore the wiring holes. 

Stock for turning the candles can be 
glued up from 1-in, pine or hardwood, As 


attired, 


The feet of the individual candles 
are flexibly linked together. This 
makes it possible to arrange the can- 
dles in a circle as shown at the left, 
and in various groups like that below 


electric wires are to run full length, the 
candles must be made hollow, and this is 
most easily done by grooving both pieces 
with a dado saw. Fit short plugs in the 
ends when gluing together; these will 
serve the double purpose of aligning the 
grooves and providing stock for the lathe 
centers. After turning, bore out the plugs 
and hollow the upper ends to receive the 
sockets, 

The hinging together of the candle- 
holders is accomplished by the use of four 
links consisting of pairs of circles, and two 
independent disks, When jig-sawing the 
links, round back the circles on tangents 
as shown to form necks 3 in. wide. After 
boring for the candleholder tenons, make 
half-round edges on two of the links (those 


which are to go (Continued on page 88) 


of the squares, transfer the design 
to the wood, and jig-saw to shape. 
Make the back also of 14-in. ma- 
terial, but use 1%4-in. thick wood 
for the base. Lay out the pipe 
recesses and rout or chisel them; 
then saw the piece to shape. Make 


The sockets for holding the wooden candles are 
bored by scraping in the holes from the ends 
with the lathe turning at high speed. Below 
are drawings of the candles, candleholders, and 
feet; details of the links and how they a1 
sembled; and a simple way to connect the lai 
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Wiring Diagram lou to Assemble Links 


PICKANINNY PIPE RACK IS AMUSING NOVELTY 


HERE's a novelty in pipe racks. 
Two of your favorite briers 
form the legs and feet of a gayly 
timid-faced dusky young- 
ster. It will serve equally well as a 
wall or a table rack. 

Only five pieces are necessary. 


The figure is made from !4-in. thick two spacing blocks of the size 


wood. Enlarge the pattern for this 
piece to the required size by means 


BACK 's THICK 
ae 


Front and side of 
assembled rack, 
a detail drawing 
of the base, and, 
at left, a photo 
with pipesin place 


shown, 
glue and brads. 


Assemble the rack with 


Sandpaper the entire as- 
sembly, then give it a coat 
of flat paint or prepared 
enamel undercoater, after 
which the desired colors 
may be applied. The back 
and base of the original 
were finished in pale green, 
and the figure colored as 
noted. A picture hanger 
should be tacked at the top 
of the back piece if the rack 
is to hang on the wall; 
otherwise glue felt under 
the base.—Cart SoRENSEN. 


43 squares 


NOVELTIES ALWAYS 
IN DEMAND 


You'll find your friends ap- 
preciate novelties like this 
pipe rack, and making them is 
a pleasant relief from more 
serious home workshop tasks. 
Besides, the cost is trifling 
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Orher Woodworking Projects 


IGHT refreshments at bridge or tea are 
attractively served on this tray, In 
the center is a cactus plant carved from 
wood, which holds brightly colored tooth- 
pick skewers for dainty titbits, 
Ample room is found on the tray » 
itself for sandwiches and beverages. 
All stock but that for the cac- 
tus is of maple: base, solid; rim 
and bottom, plywood. Suppose 
we start with the jig-sawed parts, 
The bottom and rim are both the 
same diameter, 1136 in., and the 
rim is 3¢ in. wide. Glue the rim 
to the bottom and when the glue 
has set, sand the circumference to 
a uniform smoothness, 


Novelty is Keynote in This 


Month’s Selection, Which 


Includes a Unique Refreshment Tray With a Whittled 
Wooden Cactus in the Center for Holding Titbits 


Easily carved pine is used for the cac- 
tus, which is made in three pieces, the 
stock being 7¢ in. thick. Jig-saw these 
parts; then cut and sand them to the 
shapes shown in the drawing. Give the 
arms of the cactus “good fastening areas 
on the trunk, and use brads and glue. 
Drill the toothpick holes at angles to give 
a prickly appearance. Also, it is well to 
drill a hole in the base of the trunk so 
that when it is screwed to the tray, it 
will not split. 

The last piece, the base, is jig-sawed 
from 34-in. stock, fastened to the face- 

plate, and turned to the design 
shown. Sanding is most readi- 
ly done while the base is in the 
lathe. A hole should be drilled 
and countersunk in the center 
of the base to receive a long 
wood screw. Fasten the ply- 
wood bottom to the base with 
three brads, driven where they 
will be covered later by the 
trunk of the cactus. 

Stain the cactus green and 
give the rest of the assembly 


two coats of clear varnish, sandpapering 
lightly between coats. The tray is com- 
pleted by securing the cactus with glue 
and a 2-in, screw.—D. W. PRINCE. 
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The four parts of the tray, with dimensions 


BLUE MIRROR SERVES AS BACK FOR ANTIQUE BOOKSHELF 


A DISTINCTIVE setting for a favorite 
bit of bric-a-brac is the eighteenth 
century hanging bookshelf illustrated. It 
is made doubly charming by its mirror 
back. If, in addition, the mirror is of dark 
blue plate glass, a particularly rich effect 
is obtained. Your glass supply house can 
usually obtain this with little trouble at 
a reasonable price. The blue mirror used 
in the model illustrated cost $2 compared 
with $1.35 quoted for a clear glass mirror. 

The design consists essential- 
ly of a mirror frame grooved 
to take the 14-in. wood of 
which the sides and shelves are 
made. Glue joints are used 
throughout. If you do not care 
to put too much dependence 
upon your glue joints, 34-in. 
brads may be used to reénforce 
them, 

It is suggested that the mir- 
ror frame, consisting of the 


to each other. The sides should be squared 
to the over-all size of 67/16 by 21 in., 
but leave the trimming of their ends to 
contour till after the scrollwork is done. 
They are grooved 1/16 in. deep to take 
the shelves. The location of these grooves 
should be carefully checked with the spac- 
ing of the grooves in the head- and tail- 
pieces, which take the rear edge of the 
shelves. 

Now draw a quarter pattern only of the 


corner posts and head- and 


tailpieces, be machined and 
glued up as the first step. A 
study of the corner-joint sketch 
on page $9 will aid in clarify- 
ing the grooving of these mem- 
bers, which may be done on 
the saw or vertical spindle 
shaper or with a routing cutter 
on the drill press. 

After the frame is dressed 
and sanded, the sides and 
shelves may be fitted to it and 


pi 


pi 
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21%4" conwer Posts: 
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AUER Quarter Pattern 
“OW Ligen (Ext rectanctes) 


scrollwork on thin paper. Apply this in the 


proper location (Continued on page 88) 


-brac. 
mirror. 
n at left 


Hanging shelves for books and 
The back is a dark blue plate-; 
Complete working drawings are 
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An outdoor model of 36%-in. 
wing spread intended for dura- 
tion flying. The designer is 
well known as editor of the 
Model Aeronautics Year Book 


By FRA 


ERE is a model airplane that 

may break the existing world 

records for flight this summer. 

By utilizing the rising air cur- 
this so-called “thermal hunter” 
ly attains considerable height, and 
its gliding range is much longer than the 
average miniature craft. 

With most of the present outdoor rec- 
ords well over the half-hour mark, model 
airplane builders are faced with the prob- 
lem of how to establish new records. The 
propeller run of an average model is be- 
tween one and two minutes, and the prob- 
lem is how to get the needed extra thirty 
to forty minutes. The qualities needed 
are lightness, streamlining, a high climb, 
and a good glide. Lightness and strength 
is had by using sheet-balsa in the form 
of box construction, Streamlining is just 
a matter of having a good shape with 
round corners, sanding and polishing all 
moving elements, and lining up the thrust 
line with the wing and tail incidences. 
High climb depends on the amount of rub- 
ber used. The glide depends on the adjust- 
ments made on the model while testing. 


Hun ter 


PLANE MODEL 


Draw the fuselage out- 
line and uprights on 
white paper, tacked toa 
soft board, and wax all 
points at which the ce- 
ment is likely to touch 
it. Stick pins on this 
outline wherever the up- 
rights meet the longe- 
rons, and where the 
curves are severe. Hold 
the longerons in place 
against the pins with other pins. Fit the 
uprights with emphasis on the proper 
angle. Make two uprights at a time and 
set one aside for use on the opposite side. 
After one side is finished and recemented, 
the other side can be built right on top of it. 

The two sides are assembled by ce- 
menting the center cross braces first. Line 
up the sides and hold them in position 
with square blocks. The remaining braces 
are cemented from the center out. The 
braces should be cut to size before as- 
sembling. Note the extra large braces at 
the front and at the rear-plug point. Also 
note the curve as well as the incidence of 

the stringers on 
which the stabi- 
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Patterns for the ribs, bulkheads, and rudder and stabilizer sections, all laid 
out on ¥4-in, squares; and, at right, the propeller and construction of frame 
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FULL SIZE LAYO! 


BUILD FRAME ON 


Built to 


Break Records 


the fuselage stay in the jig until the ce- 
ment is dry, 

The landing gear is made of wire be- 
cause it cannot be broken. The tripod 
system is used so that no soldering is re- 
quired. Bend the wire to the shapes in- 
dicated. The axle portion is of X-form 
with the upper portion closed. The four 
struts are made from one piece of wire 
so shaped as to form two V’s connected 
by a flat upper portion, which is fixed to 
the fuselage. Note how the connecting 
loops are made. Place the shaped wire in 
the fuselage without fixing it until the 
loops are connected. After the loops are 
intertwined, the wire is bound and ce- 
mented to the cross braces and longerons, 

The wheels are made as shown from 


MOTOR: 10 STRANDS Seur Tek 


OF 1" FLAT RUBBER ‘AND BEND 
WEIGHT 0.53 02. 
mS FREE 
RAZOR WHEELING 
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HOT ELECTRIC q | 
SOLDERING IRON, 
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BUILD SECOND SIDE 
ON TOP OF FIRST--- 
SEPARATE WITH RAZOR 


UT 
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STREAMLINED OUTDOOR DURATION FLYER 
CLIMBS ON ITS OWN POWER AND GLIDES 
A LONG WAY ON RISING AIR CURRENTS 


hard balsa. The axle bushing is a piece of 
tubing with an end split to allow for curv- 
ing the two sections into the wood. The 
tube should extend beyond the wheel to 
coéperate with the axle back hook. 

The bulkheads are cut to sizes from 
1-in. hard balsa. Cement them in place 
and fix the stringers into the slots. The 
front portion of the fuselage is covered 
with 1/32-in, sheet balsa to provide the 
needed handling strength. Start the cov- 
ering on the upper curve first and trim 
the sheet to the halfway thickness of the 
stringers. The subsequent sheets must be 
fitted to this cut. If the balsa cannot be 
bent to shape for full length, the stations 
difficult to handle may be covered indi- 
vidually. 

‘The front plug is carved to shape from 
hard balsa. The sizes are determined by 
the opening of the first bulkhead for the 
¥-in. stock, and the outline by the balsa 
covering. The plug should fit snugly to 
provide frictional contact for holding it 
in while the model is gliding. Be sure to 
have the required down thrust by holding 
the plug at an angle while drilling the 
shaft hole. 

Carve two propellers, one 10 and the 
other 12 in, The smaller size is used for 
testing and gusty weather, while the larger 
size is for calm days. Sand to shape with 


rough sandpaper and fin- 
ish with No. 10/0. The 
blades should be doped 
with two coats of ce- 
ment, sanded, and pol- 
ished. They may also be 
covered with silk for 
strengthening. The “free 
wheeling” is made from 
a metal tube by cutting 
a spiral on one end and 
splitting the other end 


Continued on page 92) 
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The framework of the model 
assembled to show the rel- 
ative position of the parts 
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TRAILING EOGE 


Working drawings of the wing, fuselage, tail, landing gear; diagram showing the dihedral and “wash-in"; and a variety of construction sketches 
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SCALES FOR WEIGHING CHEMICALS BUILT AT TRIFLING COST 


CONSTRUCTED mainly from left-over 
scraps of material at a cost of not 
more than twenty-five cents, the scales il- 
lustrated are to within a grain 
and therefore amply accurate for photo- 
graphic work and all but the more exact- 
ing chemical experiments usually under- 
taken by amateurs, 

The base and upright are made from 
pine, cut to the dimensions given in the 
drawing. The two beam supports are 3- 
in, wood screws turned partially into the 
top of the base upright. Do not, however, 
use the regular screw slots to rest the 
fulcrum edges of the beam in, but make 
nicks with a three-cornered file at right 
angles to the slots. Slip stone these new 
nicks smooth, 

The beam is made of pine and slightly 


The scales are shown 
in use at left, and 
the dimensions are 
given at right. The 
weights are cut from 
sheet aluminum, lead, 
and copper. and care- 
fully matched with a 
set borrowed from a 
druggist or chemist 


A brass fulcrum 
bar is let into 
the beam, as at 
the right, and 
filed and stoned 
to form chisel- 
edged bearings 


tapered from the middle to the ends. The 
fulcrum bar, which is let into the beam, 
is made from a small piece of sheet brass; 
and the two lower edges, protruding on 
either side of the beam, are filed and 
stoned to a cold-chisel type of edge. 
The device for adjusting the balance is 
formed from a 4-in. length of '%-in. rod, 
threaded 13 in. at each end. This is then 
soldered at its middle point to the small 
supporting angle through which is passes. 
In the absence of a suitable tap and die, 


GARDEN-CHAIR FRAME MADE OF PIPE 


A SOMFORTABLE garden chair may 
be constructed at home from ordinary 
water pipe, a few fittings. and a gayly 
colored piece of awning. The method of 
assembling is shown in the photograph. 

Rummage any junk yard for a quantity 
of '%-in. pipe or electrical conduit and 
buy six ells, eight tees, and four pipe caps. 
Borrow a pair of pipe wrenches and a 
pipe-threading die, stock, pipe cutter, and 
vise from a local plumber, or. if necessary, 
pay him to do the cutting and threading. 

The sections of pipe marked A must be 
threaded farther than usual at one end so 
that it will be possible to screw that end 
in deeply, then back it partially out_as 
the other end is screwed into place. This 
is necessary because the connections can 
be obtained only with the standard right- 
hand thread. 

After the chair has been assembled, 
select a good steel punch and punch lock 
each end of the pipe securely into the con- 
nection to prevent possible turning. The 
awning length given (62 in.) does not in- 
clude the amount lapped over for the 
hems. The chair photographed has green 
striped awning cloth with pin striping of 
orange. and the metal is lacquered orange. 

Although but one position is provided 
for in the chair shown, other positions can 
be obtained by using additional holes and 
a slip pin—H. DerrwesTer. 
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Seat Frame 


Before bending each 
piece, fill it with 
sand and put on caps 


A colorful and durable chair for the lawn 


62 YOU CAN SAVE TIME BY USING OUR CONSTRUCTION KITS, LISTED ON PAGE 88. 


simply solder two flatheaded 
bolts by their heads on each side 
of the angle bracket. This angle 
is fastened with two small wood 
screws on top of the beam. The 
threaded rod is provided with a 
nut and lock nut at either end. 

The trays were formerly the 
lids of ¥4-Ib. tobacco cans, 414 
in. in diameter. The small hooks 
under the beam for suspending 
the trays were formed by cutting 
away a section of two small screw 
eyes. Before painting the scale, 
cover the suspension hooks and 
all other bearing points in order 
to avoid the additional friction 
that paint would cause. The in- 
dicator is merely another scrap 
of wire, and the dial a piece of 
suitably marked Bristol board. 

Should the scale be used in a position 
that is not level, a leveling device must 
be added.—R. O. L. 


The bent blade is drawn back into shape by 
using a block of wood and two large clamps 


STRAIGHTENING A BENT 
MOTOR-BOAT PROPELLER 


ENT motor-boat propeller blades can 

usually be straightened by using a pair 
of large C-clamps with much less danger 
of bending the shaft than would accom- 
pany any attempt to hammer them into 
shape. One end of a strong piece of wood 
is clamped to the blade near the hub as 
shown above, and with the other clamp 
the bent portion of the blade is drawn in- 
to position. If care is used in placing the 
piece of wood, the blade can be straight- 
ened without altering its twist and there- 
fore its pitch, but a better result may be 
obtained by first whittling one side of the 
wood to the shape of the good blades. 

A repair of this sort will very nearly 
stop the vibration that would otherwise 
cause further damage to shaft or stuffing 
box; but the propeller, especially if it 
runs at rather high speed. should be re- 
moved as soon as possible for repair by 
an expert—Gty A. RaFvse. 
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Bracelets avd Bar Pins 


OF HAND-TOOLED LEATHER 


Leather-covered bar pin with tooled initial 
and ornament. The edges are neatly laced 


By Joseph J. Aultman 


TTRACTIVE hand-tooled leather 
bracelets and bar pins require but 
little time and expense to make. 
They are durable, light in weight, 

and can be prepared in a variety of colors 
to match any shade of wearing apparel. 
Two-tone effects are obtained, if desired, 
by using contrasting colors of lace and 
painting the initials or monograms with 
leather lacquer. Well-made costume pieces 
of this kind find a ready sale because of 
their novelty and individuality. 

The materials for a bracelet are: 1 pc. 
tooling calf 1 by 7} in. and 1 pe. 1 by 
634 in.; a strip of celluloid 44 by 54 by 
636 in.; 1 pe, felt or leather suéde for 
padding, 34 by 614 in.; and 7 ft. of 3/32- 
in, thong lacing for the loop stitch. 

The first step is to sketch a simple de- 
sign and initial or monogram on a piece of 
paper the same size as the upper or longer 
piece of tooling leather, allowing a }4-in. 
margin for the thong lacing. (You will 
save considerable time by using dividers 
to scribe guide lines on the leather for the 


After the bracelet assembled, 
lacing holes are punched through 
the bottom piece of leather as il- 
lustrated above, The way to bend 
the celluloid is shown in the oval 


lacing and borders.) After the leather has 
been dampened with a sponge or wad of 
cotton soaked in water, place it ona smooth 
hardwood surface and secure both the 
leather and the design sheet by means of 
thumb tacks at all four corners. Keep the 


Pattern for Bar Pin 


VA 


START LACING BY 
INSERTING LACE 
WRONG SIDE UP 


LOOP LACE OVER 
AND INSERT IN 
NEW HOLE, 


How to lay out the various parts of the bar pin and bracelet, and steps in making loop-stitch lacing 
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PASS LACE THROUGH LOOR, 
TIGHTEN LOOP FROM GACK, 
THEN PULL LACE TIGHT 


heen a Eo aan 
MEDIUM WEIGHT i MEDIUM WeicHT | 
EiPigetet sai [ 
FOOLING CAL i TOOLING CALF 
BOTTOM 4 INSIDE PIECE t 
MEDIUM WE! | MEDIUM WEIGHT 
eS: sauna stand CAice) 
T + 
Uy 
FELT OR LEATHER SUEDE FOR PADDING (NYig' THICK) 
t Fil =} + 
V4 SQUARES: Pattern for Bracelet 


TWO SINGLE STITCHES 
AND THIRD STITCH. 
‘STARTED 


A celluloid insert within the bracelet gives it the re- 
quired springiness. Note the perfection of the lacing 


thumb tacks close to the corners so the 
marks will not show on the finished work. 

Transfer the design onto the leather by 
using a tracer or modeling tool. Keep the 
tool in a slanting position and work toward 
you, pressing lightly. Use a straightedge, 
if necessary, to guide the tool when fol- 
lowing the straight lines. When the trac- 
ing is completed, remove the design sheet 
and go over the outline on the leather with 
the tracer or modeling tool. Press firmly 
until the design is embedded deep enough 
to stay. Keep the leather moist (not too 
wet) until the tooling is completed. The 
corners can then be rounded off by using 
a round metal disk as a guide for the 
knife. (Do not assemble the parts until 
the leather is dry, as leather will stretch 
out of shape when wet.) 

Punch the tooled piece of leather with 
a single thong punch, making the holes 
in. from the edge and about the same dis- 
tance apart. The inside or shorter piece 
of leather is punched in the last operation 
before lacing, as explained later. 

Before bending the celluloid strip, file 
the corners round and bevel the top edges. 
Then place it in a pan of boiling water 
and with the aid of pliers, form it into a 
bracelet shape, as illustrated. When bend- 
ing, make sure the beveled edges are on 
the outside of the strip facing you. After 
it has cooled, the celluloid frame will have 
a_springlike tension, making it easy to 
slip on and off the wrist. 

Next glue the felt or suéde leather pad- 


ding to the (Continued on page 101) 
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A simple accessory 
_ for carrying a flash 
light at one’s belt 


wm 
BELTING USED TO MAKE 
FLASH-LIGHT HOLDER 


Tue flash-light holder illustrated above 
was made from discarded flat leather ma- 
chine belting and fastened with metal lac- 
ing. If preferred, the joints could be 
sewn or laced with leather thongs. The 
slot in the ear piece fits over the belt of the 
person using the flash light—R. B. W. 


INEXPENSIVE SAIL SLIDES AND TRACK 


UR effort to build a sailboat at low 

cost resulted in the development of 
what we believe to be an original design 
of track and sail slides, the total cost of 
which was less than a dollar for a 16-ft. 
Marconi-rigged boat. The track was made 
of inexpensive flat iron, drilled and coun- 
tersunk at 10-in. intervals for wood screws, 
and screwed to the spar with a narrow 
strip of wood under it as shown. Care 
must be taken that all screws are counter- 
sunk, and that the wood strip is in the 
center of the track. The iron was given 
two coats of good varnish to prevent 
rusting. 

The slides were bent from }4-in. brass 
rod in a jig made by driving spikes in a 
wood block. The rod was first bent 
around A, then the loop placed on B, and 
the ends were bent to form the slide. The 
finished slide must be a loose fit on the 
track and must also clear the wood strip. 

This design may be carried out with 
various materials, such as brass strips, 
galvanized iron, or black iron for the 
track, and the slides may even be made 
from common galvanized iron wire. Of 
course, brass is best—H. L. LinpBerc. 


SUPPLEMENTARY BELT DRIVE FOR BOAT 


‘This economical 
homemade drive 
solves, one of the 
most troublesome 
problems in using 
an old automobile 
engine as power 
plant for a boat 


UNIVERSAL 
JOINT 


How the belt-driven link is 
placed in relation to engine 


AUTOMOBILE engines are becoming 
increasingly popular for motor-boat 
use. An excellent engine may be obtained 
for from $15 to $30, but difficulty arises 
in devising an inexpensive connecting link 
between the engine and the propeller 
shaft. Most modern auto engines operate 
at higher speeds than are desirable to 
turn the propeller, so a supplementary 
drive is needed to get maximum results. 

Chain and gear drives are difficult for 
the home boat builder to construct and 
prohibitive in price for the average boat 
fan to buy. The drive illustrated, how- 
ever, is easily constructed at home, and 
costs comparatively little. 


ASBESTOS HOLDS HEAT IN 


OrteN when one is working on small 
motors and generators, the use of a small 
electric soldering iron is imperative in 
order to reach various inaccessible parts, 
yet it usually will not hold sufficient heat 
to complete the job satisfactorily. By 
placing an asbestos sleeve on the iron as 
shown in the accompanying photo, this 


The size and speed of the engine must 
be determined first in order to select 
suitable belts and pulleys. The drive il- 
lustrated is built with six 7g-in, automo- 
bile V-type fan belts, six 7-in. upper 
pulleys, and six 9-in. lower pulleys, The 
engine is a Packard light six, turning 2,200 
rp.m. A similar drive made for use with 
a model-A Ford motor has five 34-in. belts 
with both sets of pulleys 7 in. in diameter. 

Belts may be purchased from any auto 
supply store; pulleys, at almost any large 
hardware store; ball bearings, from an 
auto wrecker. Shafts and housings may 
be made in your own shop. If all the work 
is done at home, the average cost of the 
drive is $12. Where part of the machine 
work is sent out, the cost may go to $20. 


HARDWOOD 
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DOCKET MADE 
FROM PIPE 


LOWER HOUSINGS 


SMALL SOLDERING IRON 


UPPER HOUSINGS 


difficulty is overcome. Remove the sleeve 
after use as it might cause the heating 
element to burn out in the course of time, 
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FOR INFORMATION ABOUT OUR BLUEPRINTS, TURN TO PAGE 90. 


ASSEMBLY JIG FOR BENDING SLIDES 


Slides are formed by bending thin brass rods 
around jig. The track is made from flat iron 


HOW TO BEND CELLULOID 
WHEN MAKING RINGS 


To MAKE it easier to bend celluloid 
toothbrush handles into perfect circles, 
when making celluloid rings, either of the 
methods illustrated will be found satis- 
factory, 

In the one shown above, a short piece 
of pipe is inserted in a hole in a wood 
block, and a brad is driven into the block 
to secure the end of the toothbrush han- 
dle. Immerse the block and pipe in boil- 
ing water by means of a dowel driven into 
the pipe. The celluloid then can easily be 
bent around the pipe with the aid of a. 
screw driver, and it will retain its shape. 

In the method 
at the right, the 
celluloid is placed 
in hot water, bent 
into a U, and fas- 
tened around a wood 
dowel with rubber 
bands. Dipping the 
dowel into boiling 
water will soften the 
celluloid, and the 
rubber bands _ will 
draw it around the 
dowel to form a cir- 
cle—E. F. Troup 
and W. T. Fercu- 
SON, JR. 


Softened 
bound around dowel 


celluloid 
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wee: Stunts for Camp Cooks 


How to bake vegetables and even 


bread without an oven... A self- 
stoking fire for soups and stews... 
Bean holes. . . Seminole dinners 


By 
MAURICE H. DECKER 


CAMPING AND WOODCRAFT EDITOR 
OF “OUTDOOR LIFE” 


HEN several men go camping to- 

gether, the fellow elected as cook 

has the least fun of all. And the 
most work! I know because I’ve been that 
one many a time. At first I thought it was 
an honor, but that soon passed. I got tired 
out stooping over a smoky fire while the 
rest swam, fished, hiked, or just loafed. 
So I began to work out short cuts that 
would let me do my work more quickly. 
Now I don’t mind being cook for I man- 
age to have about as much time for fun 
as the rest. Here is how I work it. 

Take fish first. Most camping trips are 
near water, which means fish meals in 
plenty. Cooking them can be either a tedi- 
ous, painstaking task or an easy one. It’s 
all in the know-how. First, the smart cook 


STONES ALL AROUND 
AND BENEATH 
BREAD POT 


With this arrangement a loaf of bread can 
be baked clear through over the camp fire 


makes each angler clean his own catch. 
Then he cooks it some way that takes a 
minimum of attention. What I call the 
Seminole fish dinner is a good one. 

You need a pot with a tight-fitting cov- 
er. Dig a hole in the ground 10 in. deeper 
and 10 in. wider than the pot. Build a fire 
in the hole and roll a dozen fair-sized 
stones on top of the wood to heat. Keep 
the fire burning one hour. 

To serve four, lay four slices of bacon 
on the bottom of the pot. Put the meaty 
sections of fresh-cleaned fish on these, 
allowing 34 Ib. fish per man. On top lay 
an onion, carrot, and potato for each 
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camper. Pour over all a No. 2 can of to- 
matoes and half a cup of water. Season 
with salt, pepper, and four tablespoonfuls 
vinegar. (Lemon juice is better if you 
have it.) 

Dig out the hot stones. Set the pot on 
top of the ashes in the hole and pack 
stones about its sides, putting a thin layer 
of ashes between pot and stones to pre- 
vent the food from scorching. Cover the 
lid first with ashes, then with plenty of 
earth or sods to hold in the heat. Go away 
and forget it for about two hours. When 
you come back, dig out the grub and if 
you've ever tasted anything better, write 
me what it was for I want some myself. 

There’s a lot of bunk floating about on 
how to make bread in camp. Let me tell 
you how to bake bread without an oven 
and in a loaf that tastes like bread and 
not like flapjacks or burned toast. 

Mix your dough from this recipe, all 
measurements being level: 


3 cups flour 

5 teaspoonfuls baking powder 

4 tablespoonfuls cold grease 

2. teaspoonfuls salt 

Cold water to make a medium soft 
dough 


Cut the top and bottom off a 
small can, such as a condensed 
milk tin, and grease it outside. 
Shape the loaf about this, stand- 
ing the can erect in the center. Lay 
it in a greased pot with cover. Fill 
a larger pot or pail half full of 
small stones and set the covered 
pot down in them. Support the 
whole on three rocks over your 
fire. The can in the center of the 
loaf makes it bake deliciously clear 
through, not charred outside and 
doughy inside as so many camp 
loaves are. Have a good fire and 
test the bread with a sliver of 
wood after fifteen minutes. When 
the sliver comes out clean, you 


Cooking isn’t a bad chore if 
you know just how to tackle it 


can be assured that the loaf is well done. 

Maybe some wise guy suggests baked 
potatoes. Don’t bat an eye. Say “sure” 
even if there isn’t an oven in fifty miles, 
You can bake 'em, cowboy—bake any 
vegetable perfectly and with little work. 

I know what you're thinking, but you’re 
wrong. I don’t plaster them with clay or 
mud, Such a mess and so much work! 
Just scrub the spuds and wrap each in a 
sheet of oiled paper, (Wise camp cooks 
pack a wad of this for various purposes.) 
Plain paper—not newsprint—will do in a 
pinch. 

Get an old pail or can and fill it two 
thirds full of sand, Bury the wrapped po- 
tatoes in the sand and set the pail over 
the fire. If rocks are scarce, use three 
empty tin cans full of dirt for your trian- 
gular-spaced supports. Build up a good 
fire and go away and play. Two hours later 
wander back that way, kick over the pail 
and pick out the spuds. 

You needn’t stop with potatoes, either. 


You can use this (Continued on page 103) 


For stews or soups requiring long cooking, the fire 
is made in a hole so that sticks will feed down slowly 
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Varnishing the panel of a sideboard door. Stroke from the top 
of the panel around and halfway down the side, then from the 
bottom corner and halfway back. Right: Freshly varnished chair. 
Do the legs and frame first, then the head and center panels 


N WOOD finishing—as, indeed, in all 
painting—there is nothing that so 
completely distinguishes the amateur 
from the professional as the manner 

in which he handles his brush, 

All standard brushes have three por- 
tions: the bristles; the ferrule, which 
shapes and holds the bristles in permanent 
form; and the handle, of various shapes, 
which adds balance to the whole assembly 
and at the same time enables the brush 
hand to use the tool correctly and in a 
practical manner. Before reading any 
further, study the accompanying photos 
and note particularly the method of hold- 
ing the brush. 

Do not grasp the brush awkwardly by 
the handle, as so many beginners are apt 
to do. Fundamentally, all small brush- 
work, and much of the larger types as well, 
is done almost entirely with a short. quick, 
and easy flection of the wrist. There is 
scarcely any noticeable arm movement. 
Hence, grasping the brush by the handle 
defeats the primary method of brushing— 
working with a maximum of free wrist 
movements. Grasped as shown, well down 
on the ferrule, a brush is handled quickly 
and dexterously. In addition, the weight 
of the handle contributes a sense of easy 
balance, which cannot be obtained other- 
wise. 

Next in importance is the method of 
stroking, which, if correctly applied in the 
beginning, soon becomes automatic. So 
many men, and women too, press the brush 
hard enough to distort the bristles, a prac- 
tice which, if long continued, will produce 
a “fishtail” brush, the inevitable sign of 
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the inexpert brush hand. A good varnisher 
knows that he must handle his brush in 
such a manner that the brush constantly 
tends to keep its full-chisel, varnish-flow- 
ing shape, enabling the material to flow 
out naturally from the undistorted bris- 
tles; while the brush handle, at a varying 
but generally low 
angle, definitely 
points in the di- 
rection of the 
stroke. 

In many cases, 
during the quick 
and easy brush 
strokes used in 
working out a fresh- 
ly varnished sur- 
face, the bristles 
are bent only a lit- 
tle; and when a 
panel is tipped off 
with long, easy 
strokes from ends 
to center where the 
brush is lifted off 
entirely to “feath- 
er” the stroke, the 
bristle tips alone 
are used and do not 
bend at all. This 
allows the brush 
actually to float on 
the tips of the 
bristles, perform- 
ing that expert 
touchwhich“brings 
up” the newly ap- 
plied varnish to a 


TRICKS OF THE TRADE IN 


Varnishing 
Furniture 


By RaLteu G. WARING 


fine gloss, free of brush marks and bubbles, 
in a manner almost impossible otherwise. 
It also means fast, clean, sure work so that 
the varnish may still have time to flow out 
before it “sets” or stops leveling itself, as 
it is designed to do. 

Again, in running panel lines and mold- 
ings, a certain technique is in order, 
In varnishing a door panel of a 
mahogany sideboard as illustrated, 
the stroke is first run around the 
panel to coat the panel margins 
thoroughly, and then the panel itself 
is quickly cut in until completely 
covered. This is done with an abso- 
lute minimum of strokes and fre- 
quent pauses to wipe the sides of 
the brush quickly and lightly on the 
strike wire of the varnish pot to re- 
move any bubbles, before again tip- 
ping off the panel for that last 
expert touch which leaves it a thing 
of lasting beauty. 

Next, the top and bottom cross rails of 
the door are cut in; followed by the hinge 
and lock stiles, on which long, running 
strokes leave a clean-cut appearance, free 
of cross lines from improper brushing, 

The door edges are covered by “spat- 


ting” the sides of (Continued on page 83) 


How the picking stick is used to remove a dust speck from the freshly 
varnished table top; and, at right, cutting in the half-round edge mold- 
ing with the bristle tips, working from center to ends of each segment 
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BUOYANT 


Hollow Aquaplane 


COSTS LITTLE TO BUILD 


EW thrills compare with a ride on 
F:= aquaplane behind a fast runabout. 

Of course, the aquaplane must be a 
good one, easy to manipulate, but stable. 
It must have the right hitch, the riding 
angle must be correct, and there must not 
be too great a drag for the power avail- 
able. To meet these conditions at mini- 
mum expense for materials, a hollow board 
like that illustrated will be found satis- 
factory and at the same time compara- 
tively easy to build, The materials cost 
the writer less than $2.50. 

The board has a natural buoyancy of 
about 60 Ib., due to its hollow construc- 
tion, and this greatly reduces the initial 
drag at starting. It consists of a frame, 
made of 1 by 2-in. strips of spruce, cedar, 
or white pine, shaped around cross ribs to 
a conventional boat shape. The frame 
strips are rabbeted on upper and lower 
inner edges to take a }4-in. waterproof 
(that is, casein-glued) three-ply fir cover- 
ing, top and bottom. The edge strips and 
rear rib are of uniform depth, 2 in. The 
three intermediate ribs are flat on top and 
flush with the lower surface of the rabbet 
in the frame. This results in a flat top or 
deck on the finished aquaplane. The lower 
surface of the intermediate ribs, however, 
is dropped to make the board deeper in 
the center, and deepest at a point 18 in. 
back from the nose. 

The aquaplane built by the writer is 2 
in. thick around the edges, but 234 in. 
thick at the center of the forward rib, 18 
in. from the nose. The other two inter- 
mediate ribs are 24 and 234 in. deep 
respectively. Since the board will leak to 
some extent, each of the ribs is notched 
so that the water may be drained from a 
corked hole in the rear rib. 

After the frame is assembled, the deck 
is fitted to the rabbet and set up in marine 
glue or white lead with 1-in. No. 6 brass 
screws, spaced 2% in. apart. The board 
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By B. G. HATCH 


A hollow board of this type is lighter 
and stronger than a solid aquaplane of 
equal proportions. It is stable in the 
water, yet well adapted for doing stunts 


should then be clamped, 
top down, to a flat surface 
to prevent warping or 
twisting while the bottom 
is applied over the curved 
ribs. The inner surfaces 
of the entire board should 
be primed with white lead 
just prior to assembly to 
prevent absorption of wa- A4 
ter. After assembly the 
entire board may be given 
a natural finish with spar 
varnish, or primed with 
white lead and finished 
with colored lacquer, the 
edges being painted a con- 
trasting color. 

Two cast-brass_screen- 
door handles are fastened 
to the upper edge, at the 
ends of forward rib, for a 
¥Y- or 34-in. hemp rope 
pull-off bridle, to which 
the tow rope is attached. 
A 34-in. hemp rope hand- 
hold bridle of suitable 
length is also spliced to 
the handles. 

The best planing angle 
is as flat to the surface of 
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the water as can be main- 
tained without cutting in- 
to the waves. A standing 
position about 18 in. for- 
ward from the tail, between the two rear 
intermediate ribs, seems to be correct. 
By inclining the board to right or left, it 
may be skidded completely across the 
wake of the towing vessel; by inclining 
acutely—‘“kicking” the board—and pull- 
ing up on the bridle sharply, the board 
can be jumped clear out of the water. 
This board has been used successfully 
behind a 16-h.p. twin outboard motor 
with a 14-ft, boat at 16 or 18 m.p.h., and 


Top and edge views of the hollow aquaplane, a cross section, 
and an enlarged detail showing how the sidepii 


ieces are rabbeted 


behind a 16-ft. sport boat built by the 
writer from plans by William Jackson 
(P.S.M., July °32, p. 67, and Aug. ’32. p. 
78). The latter is powered by a 32-h.p. 
inboard motor with a 12 by 18 wheel, and 
pulls the board at better than 20 mp.h. 

Because of its shape, the board has a 
natural rise at the start and a greater de- 
gree of flexibility in the water, especially 
for stunts, than a solid board of equal pro- 
portions. 
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The square stock rests in a V-shaped wooden 
block while the square corners are sawed off 


BAND-SAWING CORNERS 
OFF SQUARE STOCK 


Ir a BLocK is made similar to the one 
illustrated above, it is not necessary to 
take the time or trouble to tilt the band- 
saw table when cutting off corners of 
square stock to prepare it for turning on 
a lathe. Dimensions are immaterial, but 
the angle should be 90 deg., and each side 
upon which the wood to be cut rests should 
make a 45-deg. angle with the base. The 
block shown was made from a piece 4 by 
4 by 12 in. 

A small block should be nailed in the 
angle at one end of the cutting block to 
serve as a stop and keep the work from 
slipping when it is being pushed into the 
saw.—W. T. Baxter. 


Marking initials on a tool with solution of 
copper sulphate crystals and salt in water 


TOOL-MARKING FLUID 
CONTAINS NO ACID 


Tue simplest tool-marking fluid that con- 
tains no acid can be made by dissolving 
12 grams of copper sulphate crystals and 
10 grams of salt in 40 c.c. of water. or 
approximately a teaspoonful of each of 
the chemicals in 2 oz. of water. The fluid 
is applied to the metal by means of a 
wooden stick, a pointed brush, or a sliver 
of quill from a feather.—R.W. 
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WOODEN JACK LIFTS BOAT FOR REPAIRS 


Moror boats up to about 25 ft. in 
length can be raised at the stern for 
making repairs to the propellers, struts, 
propeller guards, and other underwater 
parts by the use of a homemade boat jack 
like the one illustrated. 

The boat should be in shallow water 
close to a sand bar or bank so the 
propeller guard touches bottom. The 
bottom should be hard enough to pre- 
vent the jack from sinking, but if a 
hard bottom is unavailable, a wide 
board under the jack will provide a 
sufficiently firm footing. The up- 
rights, 30 in. long and padded, are 
placed under the boat, and a pole is 
attached to the jack to give more lev- 
erage. A pull ona rope fastened to the 
end of the pole then raises the stern, 
as shown. In this case, a weight of 
10 Ib. attached to the end of the pole 
is enough to hold the jack down and 
the boat up. In fact, a 12-year-old 
boy is shown operating the jack, 
which illustrates the power of its 
leverage. The bow, of course, should 
be in water deep enough to permit it 
to go down as the stern goes up. 

The jack is constructed of 1 by 4- 
in. oak throughout. Heavier pieces 
may be used, but that only adds ex- 
cessive weight. Although the jack 
may be made any size desired, in this 
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instance the short uprights are 30 in. long; 
the horizontal pieces, 6 ft., and the cross- 
pieces under the uprights, 4 ft. They 
should be put together with bolts, the up- 
rights being about 20 in. apart, or wide 
enough apart to give ample room in which 
to work.—ALBERT SCHANTZ. 


Theassembled jack 
on the boat ready 
to be taken to a 
suitable beach for 
doing repair work; 
and, in oval, how 
it is put in place 
beneath the stern. 
A pole is fastened 
Ser to the end of the 

= jack and pulled 
down to raise the 
stern, as at left 


an, 


SANDING ROLL SERVES AS A SHAPER 


In THE absence of a woodworking shap- 
er, a bench lathe can be utilized to make 
simple cove-molding cuts in small stock. 
The method has proved entirely satisfac- 
tory for the quantity production of the 
shapes illustrated below, which were used 
as bases for photographs and photographic 
statuettes. 

A dowel is turned in the lathe to a 
diameter that will give the required cove, 
and a strip of medium grade sandpaper is 
glued on spirally. A 34-in. board serves as 
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a table. At one end it is hinged to a block 
fastened on the workbench about 10 in. 
back of the lathe, The other end lies on the 
tool rest and can be raised or lowered to 
accommodate various thicknesses of stock. 
In use, the stock is pushed squarely 
against the sandpaper-covered dowel un- 
til the desired cove is produced. Stock of 
circular or oval shape is handled by nail- 
ing a strip of wood on the table behind the 
dowel to form a stop, which regulates the 
amount of cut.—Geratp S. SEIDEL. 


Three shapes molded in 
= quantity by the author 
without using a shaper 


The stock, resting on a temporary table, is pushed against the roll 
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Suggestions for Making 


KITES 


Messengers and Reels 


[Et your imagination and ingenuity have a 
chance, the next time you build a kite. 
Here are a number of suggestions. Note par- 
ticularly the pentagon box kite by Elwood 
Yeager, of Pasadena, Calif., and the reel he 
uses when flying it. The sailboat messenger 
at the bottom of the page is another novelty; 
when it reaches the kite, its sail is auto- ——— 2 
Below is shown an matically furled and it slides down again. Kite that won first prize in 
the “oe 


airplane kite with 
a light frame of 


balsa and rattan By HI SIBLEY 


Box 


TISSUE 


ALL FRAMING OF 
Mae HARD 


SHEET STEEL 


THESE KITES CAN 


BE BUILT UP. 
INDEFINITELY 
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Paneled Cabinet 


Y OWN early experience and later 

observations of other men at 

work have led me to believe that 
many owners of small circular saws do not 
use them to the best advantage. This is 
possibly due to the dearth of simple, de- 
tailed information, Upon obtaining such 
a machine, one is presumably expected to 
be able to use it. 

The accompanying illustrations have 
been prepared to help beginners use a saw 
expertly and, at the same time, show how 
to make inexpensive paneled doors for 
cupboards and cabinets, since the average 
home seems to be forever short of cup- 
board space. Constructing the cupboard 
itself seldom offers difficulty to the aver- 
age home mechanic, but making a present- 


Fig. 1. The first grooving cut. The saw is 
set as shown by the large model in background 
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A 
NATIONAL 
HOMEWORKSHOP 
‘GUILD 


By 
Reginald 
O. Lissaman 


EXTRA CUPBOARDS 
ALWAYS USEFUL 
No house has enough cup- 
boards, but it is easy to 
build extra ones. When 
two doors are used, as 
in this example, the so- 
called “meeting stiles” 
are usually left full 
width, but in fine cab- 
inetwork, their width is 
reduced for appearance 


able door is another matter. During the 
last four or five years the writer has made 
and sold at least 300 doors of this type. 
Besides long since paying for the saw, this 
work has contributed no small sum to the 
credit sheet of the workshop. 

A well-conditioned saw blade is, of 
course, essential to fast and accurate work. 
In order to avoid waste as much as pos- 
sible, I usually obtain but two sizes of 
stock—what is commonly known as “one 
by six” and “one by four.” These measure 
M4 by 55% in. and 34 by 3% in. approxi- 
mately. The one by six, ripped down the 
middle, provides an excellent width for the 
door stiles and top rails. The one by four 
makes the bottom rails. 

Where the finished cabinet is to be 


Fig. 2. Second grooving cut, with the setting 
again graphically illustrated by the big model 


A QUICK WAY TO CONSTRUCT 
THEM ON THE CIRCULAR SAW 


painted, the wood I prefer is well-sea- 
soned, straight-grained pine or spruce. For 
a moderately cheap natural or stained and 
varnished finish, select fir is excellent. 

We shall assume that we are to con- 
struct a door 24 by 36 by 34 in. Always 
follow the same system in obtaining meas- 
urements; this makes for fewer mistakes. 
The factory method is: Width first, height 
second, thickness last. 

Cutting stiles and rails to size. The 
width of the side stiles governs the length 
of the cross rails, as will be seen by a 
glance at the drawing, so we must cut the 
former before cutting the rails to length. 
Cut off a piece of one by six about 38 in. 
long. Dress both edges square, and rip 
down the middle. 

Place them with one dressed edge against 
the other and measure their combined 
width. They will measure, let us say, 534 
in. now, due to the loss by ripping and 
dressing. The width of the cross rails will 
be the door width (that is, 24 in.) minus 
the width of stiles (534 in.) plus 1% in. 
for joints, plus 1 in. to allow for fitting 
the finished door. (In other words the door 
will be } in. oversize.) This sums up to 
20 in. These rails are of the previously 
suggested widths. 


Se! powe. priven 
INTO PLACE WITH 
Rt 


@ortom 
RAL 


"a" 
WASTE TAKEN OFF 


IT MAY BE SEEN WHEN TA” 
tapl’S, REMOVED, SHOULDER AT 
1B" WILL BE SHORTER X'AMOUNT 


‘The parts of a paneled door, a simple type 
of tenoned and doweled joint, and an exag- 
gerated view to show why rails must be square 


Fig. 3. A close-up of the third grooving cut. 
This is made to remove all the waste material. 
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and Cupboard Doors 


Fig. 4 (top). The first 
model indicates, the saw i 


Fig. 5 (center). Second tenon cut. Be sure 
to test this as it governs the tenon width 
Fig. 6 (bottom). Two cuts are then made at 
each end of the rail to form the shoulder 


Mark all stiles and rails on the face 
side with a face mark running toward the 
face edge as shown in the drawings so 
you will be able to determine either at a 
glance. This is necessary since in all the 
grooving and the first two tenon cuts all 
material must be moved over the saw 
with the face side against the rip fence. 
Have also a scrap piece or two to run 
through the various saw settings to test the 
joint measurements and fitting. If I re- 
peat some of these points later, it is for 
emphasis as they are important. 

Grooving all members of frame in the 
face edge. Uniformity and speed of op- 
eration demand that each step be done on 
all parts of the door frame or frames at 
the time the saw is set for that particular 
stage of the work. This avoids continual 
setting and resetting of the tool and is one 
of the essentials of mass production. 

When setting the saw for the various 
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joint cuts, I have accustomed myself to 
the habit of mentally saying “take off” or 
“leave on.” I shall follow this procedure 
here, as I have found it lessens the num- 
ber of mistakes. 

To make the first cut of the groove, set 
the saw so that it projects through the 
table 5g in. This cut is a leave-on cut— 
that is, we leave 14 in. of wood intact, as 
shown in Fig. 1. Measure 4 mm. from the 
point of a tooth that is set to the right, or 
towards the fence; then bring the fence 
to this location and lock it. Run all mem- 
bers over the saw at this setting with the 
face edge to the blade and the face side 
to the fence. Keep them snugly in place 
as you slide them over the saw. 

The fence is now adjusted to cut the 
other side of the groove. This is a take- 
off measure—that is, the measure is made 
from the tooth set to the left or away 
from the fence. A space of 1% in. is al- 
lowed from tooth point to fence (see Fig. 
2). This cut may have to be varied to suit 
the actual thickness of the 14-in. three- 
ply panel. It is seldom exactly 34 in. 

Adjust the rip fence now to remove the 
waste left in the groove as shown in Fig. 
3. This may take more than one cut, de- 
pending upon the gauge or thickness of the 
saw blade. This leaves us with all mem- 
bers grooved. 

Tenoning top and bottom rails. The 
tenoning is done only on the rails, so we 
shall now lay the stiles aside and place 
the former by the saw. The blade may 
be raised just a hair's breadth more than 
the previous setting so that it will cut 5 
in. or a little oversize in depth. This is 
done to assure a clean corner at the junc- 
tion of shoulder and tenon, Adjust the 
rip fence for a take-off measure of 14 in. 
to the tooth set away from it (Fig. 4). 
Cut the test piece first, running it on end, 
face side to the fence, over the saw 
shown. (All circular-saw work requi 
the utmost care to guard against accidents, 
and this is especially true in regard to te 


Fig. 8 (above). The door is next assem- 
bled with the panel. If all joints fit 
well, one stile is removed and glue is 
put on tenons, shoulders, and grooves. 
Then the stile is replaced and that on 
the other side treated in the same way 


Fig. 9 (at right). Boring for the dowels 


oning.) Try the test piece against a groove 
to make sure that the tenon is going to 
be correctly placed. 

Figure 5 illustrates the second setting 
for the tenon. It is a leave-on cut, 14 in, 
being measured from the tooth set to the 
right, to the fence, This cut determines 
the width of the tenon, so it is imperative 
that this cut be made on your test piece. 
Remove the waste from both sides with 
a hand saw, and try it for fit into a groove. 
Adjust the fence very finely, either way, 
till the saw cuts the tenon exactly the 
right width. Then run each end of all 
rails, as for the first cut, over the saw, 
with the face side to the fence. 

The width of the tenons now formed, 
we must remove the waste and form the 
shoulders. Lower the blade till it will just 
cut through the waste without touching the 
tenon when the rail is laid on the table as 
in Fig. 6. Adjust the cut-off guide for a 
perfectly square cut. Then adjust the rip 
fence for a take-off cut of 5¢ in. Place the 
rail against the cut-off guide and slide end- 
wise till it butts against the rip fence; it 
is now in position to be pushed across the 
blade. 

All the shoulders are cut in this man- 
ner, but it is well to remove the waste al- 
ways from the face side first. The reason 


is shown in an (Continued on page 91) 


— 


Fig. 7. When the rails and stiles 
have been grooved and tenoned, a trial 
assembly is made and all joints are 
closely examined for fit and square- 
ness. At this time the frame is also 
measured to find the exact panel size 


You may think this is a full-size brigantine 
under sail, but it . It's just a small 
model, sailed by a concealed clockwork device 


The Yards Are Swung as if 
by Magic to Suit the Wind— 
An Old Alarm Clock Hidden 
in a Deck House Provides 
Power for the Mechanism 


By J. D. GarRFIELD 


F YOU are one of the many thousands 
I of readers who have constructed mod- 

els of square-rigged ships, barks, and 
brigs, you have probably wondered if it 
would not be possible to make a model 
that would actually sail. Why is it that 
sailing models are almost invariably yachts 
or schooners and not squareriggers? 

The answer, of course, is that if a 
square-rigged model comes up into the 
wind, it will not “come about” unassisted 
as model sailing yachts will, but is “taken 
aback” and driven backwards, stern first. 
On the old sailing ships themselves, this 
did not happen because the yards of the 
square sails were braced around by man 
power. Therefore it is necessary to devise 
some mechanism for a sailing model that 
will swing the yards in exactly the same 
way a crew of sailors would do it if the 
ship were full size. 

One method of accomplishing this is 
suggested in the accompanying illustra- 
tions. It gives an amazingly realistic ef- 
fect and has proved practically foolproof 
in action. The details would have to be 
modified to suit another model, but. in 
brief, the mechanism is as follows: 

The winding key of an old alarm clock 
is removed and cut off so that_a sheet 
metal disk may be soldered to it. Then the 
hub is screwed back on the spring arbor. 
The spring motor is installed in the fore- 
castle house. 

A slender vertical rod is placed just 
before the foremast. supported in top and 
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The deck house with roof removed to show the 
crank disk and other parts of the controller 


bottom bearings so that it can turn, The 
yards of the square sails are attached firm- 
ly to this rod so they turn with it. Near 
the bottom of the rod is a lever arm with 
several holes, as shown. A wire crank con- 
nects this lever and the disk in such a way 
that half revolutions of the disk alternate- 
ly push or pull the lever a distance suffi- 
cient to give the rod a quarter turn, more 
or less, thus swinging the yards and sails 
to the correct angles necessary to drive 
the model on either a port or starboard 
tack when it heads into the wind. 

The swinging of the mainsail boom 
across the deck is what puts the mechanism 


Automatic 
“CREW” 


ON 


SQUARE-RIGGED 


SHIP MODEL 


in motion. In the model shown, the boom 
is a heavy copper rod to insure a more 
positive swinging over. One end of a wire 
toggle arm is pivoted to the boom as 
shown, and the other end slides back on a 
wire guide as the boom swings across the 
deck. In doing so, the toggle arm pulls a 
fine wire fastened, as indicated, to a U- 
shaped wire catch or “detent.” The catch 
is looped around through a hole in the 
L-shaped dog and extends back to the last 
wheel of the clock-movement train, where 
a downwardly bent end portion of the 
dentent is adapted to engage this wheel for 
the purpose of instantly stopping the 
movement. 

When the catch is drawn back, it simul- 
taneously moves the dog out of the notch 
in the disk and releases the last wheel of 
the train, As the disk makes a half turn 
and swings the yards, the bent end of the 
dog rides on the moving edge and springs 
back into the second notch. The bent wire 
end of the detent simultaneously engages 
the clock gear and stops the motion, Thus 
the energy needed to wind the clock be- 
comes, when the clock is running, the 
power required to swing the yards, 

When the boom again swings back across 
the deck in the opposite direction, the en- 
tire cycle is repeated, and the yards are 
swung back to the position they originally 
occupied. The yards therefore move in 
unison with the mainsail. 


MAINSAIL. 
BOOM 


TOGGLE ARM 


WIRE TO 
TOGGLE 


OF CLOCK es, 


FORE YARDARM t 


CRANK DISK 


big 
nt 


A 


FORECASTLE 


Me 
———. 


When the mainsail boom swings across the deck, the dog and detent are drawn back. This releases 
the crank disk, which makes a single half turn and braces around all the yards on the foremast 
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VICTOR HUGO RESTAURANT in Bev erly Hills. As 
the guests pause between courses to enjoy Cam- 


els, Hugo himself nods approval. “Our guests 
have made Camels the favorite here,” he says. 


¢ MRS. WILLIAM HOLLINGS- 
- cv WORTH, JR., of Los Ange- 
——— \ VY) les, says: "Camels stimulate 


_ by Ligetlins She _ Sule (antl 


Camels stimulate digestion in a pleasant, 


natural way...increase alkalinity 


The human digestion responds unfavorably to nervousness, 
hurry, and strain. It is definitely encouraged by smoking Camels. 

Scientific studies show clearly the manner in which Camels 
aid digestion. Using sensitive scientific apparatus, it is possi- 
ble to measure accurately the increase in digestive fluids— 
alkaline digestive fluids—that follows the enjoyment of 
Camel's costlier tobaccos. This has now been done repeat- 
edly. The same studies demonstrate that an abundant flow 
of digestive fluids is important also to the enjoyment of food. 

Make Camel your cigarette. Experience the welcome sense 
of well-being they bring you. For a cheery “lift” and for 
digestion’s sake, enjoy Camels. They never get on your 
nerves. They are gentle on your throat. 


GOLD-CUP WINNER! George Reis 
wound up El Lagarto to over 55 
m.p.h, to win the Gold Cup three 
times. He says:""Ieatheartily,smoke 
Camels,and enjoy good digestion.” 


Copyright, 1986, R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 


“CAMELS MAKE 
foodtasteso much 
better and help 4 ; ‘ 
digestion,” says COSTLIER 


Claire Hunting- 


ton, efficient pub- . . TOBACCOS! 


lic stenographer. 


Camels are made from 
finor, MORE EXPENSIVE 
TOBACCOS=Turkish 
and Domestic ~ than any 
‘other popular brand. 


“Photoflash 


yachronizer 


ADDED TO ORDINARY SNAPSHOT CAMERA 
By RONALD L. IvEs 


tries, at one time or another, to 

take flash-light pictures. While the 
familiar method of opening the shutter 
with one hand, flashing the bulb with the 
other, and then closing the shutter works 
quite well with posed pictures, it is a 
trifle too slow for most purposes. Attempts 
at speed work by this method generally 
result in failure. 

Owners of expensive cameras have avail- 
able a number of satisfactory commercial 
synchronizers, which will work as fast as 
1/200 second. Those who have less ex- 
pensive cameras, with simple shutters, find 
synchronization a problem, because the 
commercial synchronizers are made for 
the so-called “set” shutters and also often 
cost more than the camera itself. With a 
little ingenuity, the owner of any one of 
the popular inexpensive cameras can make 
a synchronizer for flash bulbs that will 
work at “bulb” or 1/25 second. 

Simple shutters are so designed that they 
operate by the motion of a lever, which 
does both the setting and releasing of the 


‘ LMOST every amateur photographer 


‘ cOMPOsITION 
MOUNTING PLAT; 


The synchronizer in place on a popular 
type of folding camera. When the shutter 
trip lever moves down, it strikes the 
spring contact and closes the battery 
circuit, thus setting off the flash at 
the instant the shutter is wide open. 
‘The method of attaching the battery case 
is shown in the bottom view at the right 


"4 


OPERATING SHUTTER 
SETS OFF FLASH 


‘The camera and synchronizing 
attachment are held as shown 
at the right. When not needed, 
the battery case, socket, and 
reflector are removed by loos- 

i single screw that fits 
ripod socket, Below is 
an enlarged view of the clamp 
for connecting cord to switch 


internal mechanism. A contact, so ar- 
ranged that the circuit is completed just 
as the shutter opens, is the basis of this 
synchronizer. 

The contact may be made a part of the 
cable-release mechanism, or it may be 
made an integral part of the shutter mech- 
anism. The space available between the 
shutter shell and the frame of the camera 
is small, being about 1/16 in. A space of 


RETAINING 
BRIDLE 


about 14 by 114 by 3/16 in. on the front 
of the shutter, adjacent to the trip lever, 
may also be utilized. 

A plate of some hard insulating com- 
position is fitted to the front of the shut- 
ter plate and provides a mounting and in- 
sulator for the flash contact. The com- 
position must be cut so that it does not 
interfere with the rotation of the front 
lens, or extend so far downward that it 
interferes with closing the camera. Thi3 
plate may be attached to the shutter plate 
without drilling any new holes in the shut- 
ter. Simply drill mounting holes in the 
composition to correspond with the screws 
in the shutter front plate, and use new 
screws through these holes. (Most shut- 
ter screws have the so-called “Elgin” 
thread.) The screw heads that are to be 
covered later by the contact strip should 
be deeply countersunk so they will not 
touch the contact strip. 

The contact strip is made of thin spring 
phosphor bronze, cut to an L-shape, with 
the arms of the L about 14 in. wide. One 
arm should be about 1% in. long, the other 
34 in., the exact dimensions depending on 
the particular camera and shutter. The 
short arm should be bent at right angles, 
so that when the long arm is placed on the 
composition strip, the bent shorter arm 
will project through the gap between the 
shutter shell and the camera frame, as 
illustrated. 

Two slotted holes are cut in the con- 
tact strip, and the strip is placed on the 
composition plate. Set the shutter at “B” 
and push the trip lever down very slowly 
until the shutter just opens. Put the top 
of the contact strip in contact with the trip 
lever, move the strip laterally until it 
touches neither the shutter shell nor the 


camera frame, and (Continued on page 87) 
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—when you want them 


IHE big fun of picture making is in 

having a camera that doesn’t need 
time off. Kodak Six-16 (7.4.5) lets you 
master every snapshot opportunity. 


Every hour of the day or night is 
picture-making time with this modern 
Kodak. No matter when or where snap- 
shot opportunities arise, you’re set with 
Kodak Six-16. 


Action shots ... scenes... close-ups 
++. even indoor snapshots at night, with 
Kodak “SS” Film and Mazda Photoflood 
bulbs, are easily within range of this 
Kodak. Take the restrictions off your 
snapshot making .. . ask your dealer to 
show you this all-round, fine Kodak. 


FEATURES: 1/250-second Compur shutter 
with delayed-action timer, Kodak Anastig- 
mat /.4.5 lens, eye-level finder. Makes 2%x 
4%-inch pictures, costs $40. 


The eye-level 
finder frames. 
the picture 
accurately 
when following 
fast action. 
When not in 
use it folds flat 
against side of 
camera. 


FAST ACTION | | INDOORS AT NIGHT 


The 4-section 
lens is a pho- 
tographic jewel 
+.-ahigh-qual~ 
ity, high-speed 


rt 
difficult condi- 


EVEN IN THE RAIN 


The Compur 
shutter has 
eight speeds, 
from 1 to 1/250 


you can get in 
the picture 
yourself. 


* under 


Metal spools 
make the Ko- 
dak § 


No bulky wood- 
en spools to 
take up value 
able room. 


| its picture 


KODAK AUTO-FOCUS ENLARGER, MODEL B—The ideal 
enlarger for home darkroom—takes negatives up to 
4x6 inches, is adaptable to film or plate negatives, 
enlarges from 1% to 3% diameters. Complete with 
lens, Photoflood lamp, paper holder, table clamp 
and set of seven flexible metal masks. Price, $40. 
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NEW KODAK CATALOG 


Just off the press—1936 edition of the 
small Kodak catalog. Write today for your 
copy, or get it at your dealer's... . Eastman 
Kodak Company, Rochester, N. 


Name. e es 


Address___ 


City. — State. 
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Short Cuts for Car Owners 


Using Borrowed Current 
To Start Your Car 


A car with a dead battery generally 
can be started easily by making use of 
the simple kink illustrated. The contact 
at the bumpers provides a mutual ground- 
ing connection, while the heavy, insulated 
wire connecting the two starter terminals 
completes the circuit. Whether it will be 
necessary to push one or both starter 
pedals to close the circuit will depend on 
the electrical hook-ups in the cars. As 
soon as the motor of the stalled car starts, 
the hook-up wire should be immediately 
jerked loose to break the connection be- 
tween the two cars.—M. J. H. 


Cotter-Pin Opens Valve 


IxstEap of re- 


§x 1" COTTER moving the valve 
NM AcetE> the next time you 
VALVE PIN want to deflate an 
inner tube, just 

spread the legs of 

AIR VALVE a one eighth by 


HELD OPEN one-inch cotter pin 
slightly and push 
it into the valve 
stem. The ends of 
the prongs will 
push down the 
valve, while their 
springiness will hold 
the cotter pin in 
place—D. S. 


SPRING. 
‘COMPRESSED 
VALVE STEM 


Spreading legs of a 
cotter pin hold the 
air valve wide open 


Protects New Radiators 


New radiators can be protected from 
corrosion with a homemade solution of 
potassium chromate and distilled water— 
two teaspoonfuls of the chemical to five 
and one half gallons of water. When the 
radiator has been filled, boil the solution 
for a minute or so by holding a newspaper 
in front of the radiator while the motor is 
running.—E, F. S. 


A solution of potassium chromate in distilled 
water guards new radiators against corrosion 
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Aheavy, insulatedwire 
connects the starter 
terminals of the two 
cars, and the bumpers 
complete the circuit 


Emergency Water Trough for Tube Testing 


InN AN emergency, a spare-tire fender 
well can be used as a handy water trough 
for testing leaky inner tubes. Simply plug 
the drain hole in the bottom of the well 
with a wad of cloth or paper and fill with 
water. The partially inflated tube then 
can be submerged as shown at the right 
and rotated slowly until air bubbles ap- 
pear to indicate the leak. If no water is 
available where the inner-tube repair job 
is being done, enough for the test can be 
drained from the radiator without greatly 
impairing the efficiency of the cooling sys- 
tem—at least, until the withdrawn water 
can be replaced.—E. N. 


Metal Kick Plates 
For Cowl Panels 


AFTER several years of continual scuf- 
fing and kicking, the forward edges of 
the cowl panels on most small cars are 
badly worn. To cover up the worn spots 
and prevent any further wear, I recently 
installed a metal plate at the lower front 
corner of each panel on my car. I cut the 
“scuffers” from sheet aluminum and fas- 
tened them in place with the same screws 
that hold the paneling. If desired, sheet 
fiber covered with leather could be used 
in place of the metal.—D. J. 


SLIGHTLY INFLATED INNER TUBE 
‘BEING TESTED FOR LEAKS 


PAPER PLUG 
To STOP 
PAIN HOLE 


Spare-tire fender well filled with water for use 
in testing a leaky tube. Drain hole is plugged 


Cylinder-Head Guard 


WHEN removing or replacing spark 
plugs on a car fitted with an aluminum 
cylinder head, it is difficult to prevent the 
wrench from digging into the soft metal. 
To protect the cylinder head on my car, 
I cut a large rubber washer from a piece 
of inner tubing to fit the recess—E. E. S, 


CONE-SHAPED WASHER 
OF INNER-TUBE, 
RUBBER PROTECTS 
ALUMINUM. 
CYLINDER HEAD 


WRENCH 


This simple trick protects soft aluminum cyl- 
inder heads from being scratched by the wrench 
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Forging spindle bolt heads. 


peer, a Ford spindle bolt through the various 
operations of its manufacture and you will spend 
the better part of a full working day. From the time 
a piece of rough stock is sheared from a bar until the 
finished spindle bolt is produced, you will see 33 
different operations that will take 5 hours and 44 
minutes to complete. You will be impressed by the 
care and precision used in the various forging, ma- 
chining, grinding and inspection operations. 

And when that spindle bolt is finished it will be 
the best spindle bolt that men, money, machines 
and experience can make. 

The care taken and the precision used in the 
manufacture of Ford spindle bolts are typical of 
that used in the making of all Genuine Ford Parts. 
Quality materials, expert workmanship, precision 
machines, careful inspections are important in the 
making of a vital part such as the spindle upon 
which your safety depends — it pays to demand 
Genuine Ford Parts! 


magnification—1/1000 inch looks like 1 inch on the scale. 


FORD MOTOR COMPANY, DEARBORN, MICHIGAN 
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Inspecting spindle bolt diameter on visual indicator which has 1000 to 1 


5 Houwrs and 
4.4. Minutes 


TO MAKE ONE FORD 
SPINDLE BOLT! 


This huge, semi-automatic machine with rotating table performs 
six machining operations simultaneously, 


When replacement parts are needed, you can 
maintain with Genuine Ford Parts the same high 
standards of quality and performance that were 
built into 
your Ford 
car or Ford 
truck at the 
factory. 


Ford Spindle Bolt and 
Bushing Kits contain all 
necessary parts for com- 
pletely rebushing the 
‘spindles. Included are 
spindle bolts, bushings, 
thrust bearings, locking 
pins, nuts, felt washers 
jers. The com- 
plete kit costs less than 
when the parts are pur- 
chased separately. 


Heat-treated spindle bolt forgings from 
continuous type electric furnace. 
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Capt. E. Armitage McCann ¢e//s how to complete our 


Coast Guard 


Half model of Coast Guard boat Atlanta with 205% 
on the wall. The model is equally decorative when 


giance from destroyers to the 

new 165-ft.U.S. Coast Guard 
patrol boats. Smart they have to be, not only 
in looks, but also in fact, because their rescue 
work is usually done when the elements are 
at their worst. There are no finer power- 
driven craft than these Diesel-engined patrols. 

Working drawings for building a model of 
ene of the boats, the Atlanta, were published 
last month (P. $. M,, July °36, p. 55), and 
the hull and some of the deck fittings were 
described in detail. We now continue the in- 
structions. 

‘Alongside the casings on the starboard side 
is a rack for six fire extinguishers, a life-belt 
box, and two collision mats; on the port side, 
a life-belt box only. Anything in the nature 
of a box that stands on deck should have bat- 
tens under it. 

There are four other companion hatches, 
rounded on the foresides and with iron doors 
abaft. The aftermost but one is double width, 
with two doors. 

Abaft the funnels stands the vegetable 
locker, with ventilating slots indicated. At the 
foreside of the mast are the boat-gear boxes, 
and abaft is an oval ac- 
cess trunk, which is also 
the towing bitt. There is 
another access (or escape) 
trunk for the engine room 
abaft the deck house. 

The masts should not 
be more than 3/32 in, in 
diameter at the deck, so 
make them as thin as you 
can. A good idea is to 
make them of tapered 
brass rod. Above them 
extend the flagpoles set 
in iron caps; they can 
be tied on with wire or 
thread. There should be 
an all-round lantern at 
the head of each mast, 
two shining forward on 
the foremast and one 
shining aft on the after- 
mast. Glass beads will do 
for these, the masthead 
ones going on pin points 
and the others being 
wired on. The aftermast 
also has an ensign gaff. 

‘The antenna yards are 
also slender and should be 
rod or wire. To them are 
soldered four thin wires 
of such a length that they 


I HAVE transferred my alle- 
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in. hull mounted on a panel for hanging 
de with a full hull in the usual way 


will be tight when the yards are in position. 
To accomplish this, fasten them down on a 
piece of board the right distance apart and 
then solder on the wires. They hang from the 
mastheads with halyards and have guys from 
the ends to backstays. The knobs on their 
gear are insulators, 

The foremast has two lower and two top- 
mast stays leading to bolts in the upper deck, 
and lower backstays each side leading to bolts 
on the bridge deck. The aftermast has one 
stay and two backstays either side. All stays 
are tightened by turnbuckles, but they would 
be only % in. long on the model. 

There is a wire from each of the antenna 
wires leading vertically into the lead-ins. Sig- 
nal halyards hang Crit ional blocksifrom te 
stretchers and belay to cleats on the mast. 

The flagpoles have lanterns at their ends 
and the usual halyards. 

The anchors can be cast or cut from lead or 
other material. They are the usual Navy pat- 
tern, The chains, with about fourteen links to 
the inch, lead up the hawse pipes, over the 
windlass, and down the chain pipes. 

The windlass is shown in detail on the 
blueprint drawings published on page 57 


Dory in davits with surfboat below on skids, and other details. 
To save expense of buying stanchions, pins or nails may be used 


Patrol Boat 


last month and can be made entirely from 
wood or metal. The centerpiece represents the 
Samson post and gearing; next are the wild- 
cats, which are recessed and toothed to grip 
the cables when hoisting the anchor; then the 
bearings and drums for heaving on lines; and 
abaft is the motor. Abaft and under the wild- 
cats, bore holes for the chain pipes to the 
chain locker. 

Both the three-inch and the one-pounder 
guns can easily be represented with two pieces 
of brass rod soldered together, and with others 
filed to shape for the stands, or the stands 
can be made from wood. I constructed brass 
guns on wooden mounts. 


'HE plans call for two 19-ft. surfboats on 

one side and two 19-ft. dories on the 
other but, in practice, the patrols seem to 
carry the dories in the davits and the surf- 
boats on the skids. I hollowed out the dories 
and gave them thwarts and oars, and put fine 
calico covers on the surfboats. 

‘The davits stand in long deck sockets and 
are rather more sharply bent than is cus- 
tomary. They should have the usual two dou- 
ble-block falls and guys to bolts in the deck. 
The hanging boats will be steadied against the 
strongbacks, stretched between the davits, 
with rope gripes. When the boats are swung 
inboard, these gripes will lead to their oppo- 
site davits, above the lower boats; but when 
the boats are swung outboard, they will lead 
to bolts in the deck. 

The skids are of T-iron bolted to the deck. 
I merely used flat metal flared at the ends, 
bent to shape, and stuck in the deck, with a 
small eye soldered to each side of each for the 
gripe lashings. The latter I made as shown in 
a detail drawing, thus holding the boat down, 
and then glued wedge-shaped pieces in posi- 
tion for the chocks (cradles). 

Other details are the cut or cast mooring 
bitts and the mooring lead chocks, which 
are pieces of metal cut to shape and stuck in 
the deck. There are several gooseneck vents 
and standpipe oil fillers made of bent No. 18 
wire. ‘On the afterdeck are two deck lights, 
and at the rail two more life buoys. 

All around the deck are handrails with 
stanchions. These are all the same height 
of 14 in. from the deck, but as the bulwark 
height varies, the number of rails are not 
the same throughout. At the forward sec- 
tion one-ball stanchions are used, along the 
waist three-ball,and aft two-ball, although 
here I used three-ball but with no wire in 
the lower holes. Forward I bent them to 
lie close to the bulwark and made them 
upright above the bulwark. Through the 
stanchion holes are threaded No. 34 wire 
or thread. At the gangways (side ladders) 
T used pieces of bead chain, 

The flags, when the boat is under way, 
are the Coast Guard flag at the fore, and 
the ensign at the gaff; when at anchor, the 
ensign is shifted to the staff, and the jack 
is hoisted forward. 


BROOM-STRAW RATLINES 
EASILY MADE 


Ox stupirtep ship models, broom 
straws may be used for ratlines. Cut them 
longer than needed, enamel them black, and 
set in place while still sticky. They will 
adhere firmly to the shrouds and may be 
trimmed when dry. Lightly varnished 
straws may also be used for capstan bars 
and ner parts that support no weight. 
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| OUTDOOR CLOTHES DRIER 
HAS BASKET PLATFORM 


As the lines become filled, the platform with 
the clothes basket is pushed around the post 


‘HE task of hanging up clothes on a laun- 

dry clothes tree or outdoor drier can be 
made ‘considerably easier by constructing a 
simple revolving table and bracket for the 
basket and clothespin bag. The table, with a 
slight push, turns around the clothes’ post as 
the line above becomes filled, and not much 
bending has to be done. This results in saving 
a good deal of time and energy. 

To construct the collars upon which the 
| platform revolves, take a block about 1 ft. 
Jong with the same cross section as the post to 
serve as a form. Center this piece in a lathe. 
Fasten a block of hardwood to each side, plac- 
ing the screws near each end and countersink- 
ing them deeply. Then turn the whole to the 
shape shown in the small perspective sketch. 
| Set two more countersunk screws in each side 
near the center, and cut the piece into two 
collars of equal’ size. 

Remove the eight pieces from the square 
stock and fasten them to the clothes-tree post 
to form the two bearings upon which the table 


Collars 


How the drier, basket platform, and bearing 
collars are made. Note clothespin-bag hook 


supports revolve. Blocks with a round hole of 
the same diameter are then made and bolted 
around these bearings. To these blocks the 
table is attached as shown. The remainder of | 
the work can be done by following the draw- 
ings—D. R. Tompins. 


Pietro:"Youpay for my vegetables-yes 
Driver: “Don't worry. I'll take care of 
you. After that blow-out I should be 
thankful I’m still alive.” 

* + + 


Figures don’t lie. Every year thousands 
of dollars are spent for damages—thou- 
sands of motorists are killed or injured 
when blow-outs throw cars out of con- 
trol. To trust to luck when it comes to 
tires is to invite a serious, costly accident. 
Because when you spin along the high- 
ways at a rate of 40, 50, 60 san hour 
terrific heat is generated inside the tire. 
Rubber and fabric begin to separate. A 
tiny blister forms. Bigger and BIGGER 
gtows this invisible blister. Then it’s just 
amatter of time when, BANG! A blow-out! 


An amazing invention 


To protect you every new Goodrich 
Silvertown is built with the Life-Saver 
Golden Ply, a layer of special rubber and 
full-floating cords, scientifically treated 
to resist internal tire heat. By resisting 
this heat, the amazing Golden Ply keeps 
rubber and fabric from separating—it 
keeps heat blisters from forming. And 
when you prevent the blister you prevent 
the high-speed blow-out. 


Silvertowns also safeguard you against 
dangerous tail-spia skids with a specially 
designed “road drying” tread that acts 
like the windshield wiper on your car. 
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DANGER AHEAD 


THERE’S ONLY ONE WAY TO GET 
GOLDEN PLY BLOW-OUT PROTECTION 


. «lide on Goodrich Silvertowns! 


Ac the first sign of a skid the big center 
ribs sweep away water, giving the dou- 
ble outer row of husky Silvertown cleats 
a drier surface to grip. 


No extra cost 


If you need tires now—if you are going 
to need them during the next few months 
—don't take chances, See your Goodrich 
dealer about a set of Golden Ply Silver- 


towns. They cost not a penny 
morethanotherstandand tires! PAO 
HEAT CAUSES BLOW-OUTS. 
PREVENT THOSE 
BLOW-OUTS WITH THIS 


HEAT-RESISTING 
GOLDEN PLY 


A million more motor- 
ists pledged to safe 
driving is the Goodrich 

We ask your co- 
operation. Join the Silvertown 
Safety League at your Goodrich 
dealer. He'll get for you—free—a 
handsome red crystal emblem to 
protect you if your tail light fails. 


FREE! 


goal for 1936. 


TwGoodrich SFI Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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‘ 
NON-STOP FL 
NEW YORK TO LOS ANGELES 


GIVE HER ALL SHE'S 
GOT, Al... WE'VE GOT 
TO SHAVE BEFORE THAT 
RECEPTION TONIGHT. 


1 USED COLGATE 

RAPID-SHAVE CREAM 

THIS MORNING—BOY! 

THOSE SMALL BUBBLES 

GIVE SKIN-LINE SHAVES 

THAT LAST! COMFORT- 
ABLE, TOO! 


SAY YOUR FACE IS 
SMOOTH . .. WHAT'S 
THE SECRET? 


> a 
MOST LATHERS are COLGATE RAPID- 
made of bubblestoo — SHAVE CREAM makes 


tiny bubbles that 
get clear down to 
the skin-line. Its 
rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 


big to get to the 
base of the beard! 
Air pockets keep 
the soap film from 
reaching the whis- 
kers. So the beard 


is only balf-wilted. 


NEW YORK—AFTER THE TRIP BACK 


YOU'RE SURE RIGHT, AL...1 SHAVED 
WITH COLGATE'S IN LOS ANGELES 
THIS MORNING .. MY SKIN PEELS 
SWELL AND IT'S STILL 
SMOOTH AS SILK! 


a 
i 9 
COLGATE ‘’SKIN-LINE” 
SHAVES LAST 
HOURS LONGER 


256 ‘eoSnaves 


| 
¢ GIANT TUBE 
40 


200 SHAVES | 


NATIONAL 
HOMEWORKSHOP 


Display of work by Newcastle (Calif.) 
Club, and some of its members. In circle: 
C. H. Russell and (right) P. F. Hirsch 


\ XHIBITIONS, dinners, outings, and 
E other events brought to an end a suc- 

cessful and busy season for the major- 
ity of the clubs in the National Homework- 


| shop Guild. A few of the clubs are con- 


tinuing their regular meetings through the 
summer. Others are planning to hold picnics 
or occasional get-togethers, but a large num- 
ber have recessed until September. 

Despite the advance of summer, twenty-six 
clubs have been organized and have applied 
for charters in addition to the twenty-seven 
listed last month. The organization of so 
many clubs in such a short time breaks all 
records since the Guild was founded in 1933. 

To date the Guild has granted 245 char- 
ters to home workshop clubs in 44 states, 
Canada, and Puerto Rico. A further large 
increase is expected in the fall because the 
Guild is now in so strong a position that it 
does not have to ask the affiliated clubs to 
contribute any dues. The 
Guild is one of the few 
national organizations in 
which membership is free. 

Shenango Valley Home- 
workshop Club, Sharon, 
Pa. The second annual ex- 
hibition of handicraft 
was held in the Sunshine 
Home recently. Women 
of the valley were invit- 
ed to submit needlework, 
but not for competition. 
There was a small ad- 
mission fee, and the pro- 
ceeds will be used to pu 
chase material with which 
to make toys. These will 
be distributed to unfor- 
tunate children at Christ- 
mas. Ribbons were 


GUILD 


Winds Up 


a Busy Season 


oN 
HAG 
Official Magazine 
POPULAR SCIENCE 
MONTHLY 


awarded as follo Furniture—first, M. J. 
Martin, bookcase; second, Gustave Englund, 
footstool; third, M. J. Martin, table; hon- 
orable mention, R. C. Martz, coffee table. 
Woodturning—first, Mike Bebech, ash tray; 
second, T. A. Davison, end table; third, Rich- 
ard Murphy, pipe rack; honorable mention, 
e Bebech, candlesticks, Novelties—first, 
Gustave Englund, table lamp; second, Lester 
H. Newell, long bow; third, Gustave Eng- 
lund, sewing cabinet; honorable mention, | 
Lester H. Newell, toy furniture. Model mak- 
ing—first, Roy Marx, coach. Decorative met- 
al—first, Charles Fornander, copper vases; 
second, Charles Fornander, candlesticks} 
third, Charles Fornander, Italian wine jug. 


Exhibition of craftwork by the St. Louis (Mo.) Homeworkshop Club 
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Decorated metal—first, M. J. Martin, lamp; 
second, Gustave Englund, floor lamp; third, 
R. T. E. Bowler, ship lantern; honorable 
mention, R. T. E. Bowler, desk set. Home- 
made tools—Lester H. Newell, electric spot 
welder. Charles Fornander's hammered cop- 
per vases were judged the most outstanding 
work, and he has been awarded the Poputar 
Scrence Monrucy sterling silver medal. Vic- 
tor Kosa had made a 16-ft. inboard motor 
boat, but it was too large to get into the 
exhibition hall. 

Jacksonvilie (Fla.) Homeworkshop Club. 
The complete shop of the late Dr. Herrman 
H, Harris, consisting of all types of wood- 
working tools and some special tools de- 
veloped for working cold wrought iron, was 
willed to the Eastman Georgia High School 
as a memorial. “Dr. Harris was well known 
and liked in Jacksonville,” writes H. Van 
Buskirk, the club secretary. “He was a heart 
specialist and considered one of the best in 
the southeast states. He had a keen interest 
in boys and was an ardent hobbyist and a 
clever workman. Somewhat handicapped by 
a heart ailment himself, he devised numerous 
means of achieving a desired result with the 
minimum of physical effort. He had the most 
complete home workshop in Florida,” 

Lambert's Homecraft Boat & Mariners 
Ass’n,, Chicago, Ill. This neighborhood boat 
builders’ club was organized recently and 
Alfred M. Majewski was elected president; 
Walter J. Majew vice president; Capt. 
Richard D. Lambert, secretary; Zigmunt 
Majewski, treasurer,’ Each member has 
pledged to help supply material and use his 
spare time in building model boats and toys, 
which will be given to the shut-in children 
of a county hospital. 

Blanton Homeworkshop Guild, Lake Park, 
Ga. Officers of this new club are S, H. Car. 
ter, president; C. Seckinger, vice pri 
dent; V. E. Dennis, secretary and treasurer. 

Brockton (Mass.) Homecraft Club, Since 
the club was started in March, the members 
have constructed a pipe rack, radio cabinet, 
wall plaque, and a metal picture stand, The 
interests of the group vary, including wood- 
work, leather work, metal work, and amateur 
radio, At present two members are con- 
structing a short wave receiver. 

Capital Homecraft Club, Washington, D.C. 
“The History and Romance of the Art of 
Bookbinding” was discussed by George A. 
Simonds at a recent meeting. J. Chlopicki 
also spoke. 

St. Louis (Mo.) Homeworkshop Club. A 
very active winter season has just been com- 
pleted. There were demonstrations on wood 
turning, tool sharpening, and the circle saw 
by J. Murphy, high school instructor and 
honorary member, and demonstrations of 
silver soldering and metal hammering by C. 
Collins. Clubrooms have been acquired and 
are being equipped with a complete work- 
shop. Fifty-one projects were displayed in 
an exhibition held in conjunction with the 
4ist Annual Convention of the American 
Physical Education Association at the Hotel 
Statler. 

East Homeworkshop Guild, New 
York City. Morris Kreiss is president; Sol 
Sobel, vice president; Emanuel Pollack, sec- 
retary; Nathan Kesselsmidt, treasurer. 

Club des Artisans Amateurs, Trois Riviéres, 
P. Q., Canada. New officers are as follows! 
S. O. Balleux, president; Maurice Richard, 
vice president; J. Henri Dube, secretary- 
treasurer; Albert Ricard, librarian. The board 
of governors is composed of Donat Belanger, 
W. Jaques, and Edmond Boisvert. Mr. 
Ricard exhibited a miniature cathedral at a 
recent meeting. 

Berkshire Homeworkshop Club, North Ad- 
ams, Mass. A model of the Great Republic, 
made by Everett Barton, secretary, from 
plans published in Popctar Science Mowttr- 
Ly, was shown in a local hardware 
at a 4-H exhibit (Continued 
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Denys Wortman, Union Leader smoker; famous creator of “Morry Dr 


Yes, that’s the way all Union Leader 
smokers feel, Mr. Wortman. They 
cast their dime on the counter and 
boy, oh boy, what a haul they get... 
mild, old Kentucky Burley tobacco, 
fresh, fragrant and flavorful. Union 
Leader has the mellowness that ex- 


= 


< and Tae Dexe” 


pert aging alone can give to fine to- 
bacco... the smooth blending that 
has made P. Lorillard tobacco prod- 
ucts famous for 175 years. That big, 
red tin is surely packed with plenty 
of pleasure and it’s all yours for just 
adime! (It’s tops for cigarettes, too.) 


© P. Lorillard Co,, tne. 


UNION LEADER 


ee 
THE 


GREAT AMERICAN SMOKE 


Please mention Poputar Sciexce Mostuty when an: 
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DON’T GET 


EXCITED, MISTER) 


“We'll give you the best oil we can buy 
. ++ but we can’t keep it from getting 
sludgy and tarry looking right after 
you begin to use it. That’s up to you!” 
“Sure it’s up to you! You’ve got a 
genuine Purolator Oil Filter under 
that hood. For about 8000 miles it’s 
kept your oil clean...so clean that for 
around half that distance it has even 
kept its bright natural color. But after 
about 8000 miles of driving, the Puro- 
Jator is so full of the sludge, grit, dirt, 
hard carbon and small metal particles 
that find their way into an engine, it 
can no longer take this deadly stuff 
out of the oilstream. That’s when they 
begin to grind away at cylinder walls, 
bearings and valves...and good engines 
start on their way to the junk heap.” 


So remember this: 


ERVICE UR PUROLATOR 
AFTER ABOUT 8000 MILES 


And for further information write 
Motor Improvements, Inc., Newark, 
New Jersey, Makers of 


PUROLATOR 


The Oil Filter on Your Motor Car 
LICENSED UNDER SWEETLAND PATENTS 


Important Notice 
TO OWNERS OF FORD V-8 
Passenger Cars or Trucks 


You can now secure a GENUINE Puro- 
lator Oil Filter with all attachments, at 
a price of $3.25 plus a small charge for 
installation. Ask your service station. 


NATIONAL HOMEWORKSHOP GUILD CLUBS 
Continued from page 81) 


in order to interest people in the club. Three 
sets of candlesticks, turned on a lathe by 
Beryl Barton, were also displayed. 

The K. Y. Homeworkshop Club, Roxbury, 


| Mass. Jordan Kadetsky is president; Eli 


Fox, vice president; Julius Robinson, sec- 
retary; Herbert Barron, treasurer. There are 
nineteen charter members. 

Mount Vernon (N.Y.) Homecrafters. John 
Stevenson was presented with an 8-Ib. gavel 
for winning a contest on novel ideas. Willard 
Cunningham received a paper napkin holder 
as second prize. A new 24-in. jig saw, do- 
nated by the Recreation Commission, has 
been installed at club headquarters. Plans 
have been completed for a joint meeting 
with the Peekskill (N.Y.) Homecrafters. The 
members have decided to continue activities 
through. the summer instead of suspending 
them as heretofore. 

Minneapolis (Minn.) Homeworkshop Club. 
All the members of this club belong to the 
Minneapolis Model Club, which recently had 
an exhibition at a local hardware store. Be- 
lieving, however, that there were more pros- 
pective members interested in other phases 
of woodworking and similar crafts, the group 
was changed to a home workshop club. Ray 
Jensen is president; Byron Pierson, vice 
president; L, E. Burgan, secretary-treasurer. 

Lamesa (Tex.) Homeworkshop Club. L. P. 
Stark has been elected president of this new 
club; Hardin Easterwood, vice president; 
R. A. Stuart, secretary; Edwin Easterwood, 
treasurer; Carlton Lee Tune, librarian. 

Cartier Homeworkshop Club, Montreal, 
Canada. Organized recently, the club plans 
an active summer season with monthly meet- 
ings. Charles Patenande is president and 
Paul Denis, secretary. 

Santa Monica (Calif.) Homeworkshop 
Club. Dr. Frank C. Clark was elected presi- 
dent at the organization meeting held at his 
home. 0. H. Uvaas was named vice presi- 
dent and Donald Howland, secretary-t 
urer. Dr, Clark demonstrated wood carving 
and Mr. Uvaas band-saw cutting. There are 
sixteen charter members. 

Brookhaven Homeworkshop Club, Chester, 
Pa. The following chairmen have been ap- 
pointed: Michael Gardner, tools and ma- 
chinery; George T. Whiteley, Sr., projects. 
Francis Jackson was named club photog- 
rapher and Mrs. Amie Whiteley, club libra- 
rian. George T. Whiteley, Jr. displayed a 
clipper ship he had made. 

Lowell (Mass.) Homeworkshop Club, The 
members have decided to construct a motor 
boat to be powered with an automobile en- 
gine as their first project. It will be about 
18 ft. long. 

The Hobby Guild, New Yorr City. Julius 
Singer is president; Morris R. Schenker, vice 
president; Charles Lorber, secretary; Murry 
Singer, treasurer. 

Patchogue (N.Y.) Model and Hobby Club. 
Officers for this year are William A. Rogers, 
president; John H. Murray, vice president; 
Cyrus Ayer, secretary and treasurer; Winslow 
Eckert, instructor. 

Cedar Rapids (Iowa) Homecrafters Guild. 
R. L. Whelan is chairman; Dr. L. W. But- 
terfield, vice chairman; M. J. Prochaska, sec- 
retary; George T. McHardy, treasurer. 

Czecho-Slovak Crafts Club, New York 
City. The purpose of the organization is “to 
stimulate interest in combining American and 
Czecho-Slovak crafts, and to introduce and 
popularize them.” 

Wichita (Kans.) Homecrajt and Hobby 
Club. The following officers have been elect- 
ed: M. H. Kerr, president; John F. Greider, 
vice president; J. B. Hurlock, secretary- 
treasurer; E.’ Sefton, librarian; Mildred 
Gholson,’ club reporter; and W. E. Laird, 
club photographer. Ten men and seven women 


attended the group's organization meeting which 
was held recently in the City Library, and 
there are now thirty charter members, Plans 
are being made for holding a local exhibition 
and a membership drive. Some of the occu- 
pations already represented in the club are 
clerk, dentist, optometrist, machinist, manual 
training instructor, jeweler, housewife, public 
stenographer, bank employee, draftsman, in- 
surance salesman, museum caretaker, florist 
employee, newspaper employee, press fore- 
man and artist... Mr. Kerr, the president, 
has an unusual hobby of making handmade 
individualized desk sets for distinguished 
persons. He gained national attention with 
his hobby in February, 1934, when he sent an 
individualized clock to President Roosevelt, 
and he recently completed a desk clock of 
the same design for the Governor of Kansas. 

Roseburg (Ore.) Homeworkshop Club. A 
display of craftwork by members was held 
in a local hardware store in June. 

Nampa (Idaho) Homecrajt Guild. E. L. 
Goodnight demonstrated a drill press at a 
recent meeting at the workshop of Glen 
Wright. William Talley displayed some speci- 
mens of various woods he had collected. A 
demonstration of woodturning was given by 
L, A. Wirth at S. G. Honstead’s shop. Frank 
Hurt gave a talk on television and electricity. 

Fall River (Mass.) Homecraft Club, A 
delegation from the New Bedford Woodcraft 
Club attended a meeting at the home of 
George Legault. Plans were made for an 
exhibition, 

Lincoln (Neb.) Homeworkshop Club. The 
following officers have been elected: Charles 
E. Booth, president; J. J. Buck, vice presi- 
dent; J. L. Witmer, * secretary-treasurer; 
Robert B, Dyer, librarian. The Board of 
Governors consists of Frank DuTiel, Albert 
Bietz, and H. W. Bradley. 

Brunswick (Me.) Homeworkshop Club. 
The members visited the Bowdoin Mill at 
Topsham through the courtesy of the Pejep- 
scot Paper Company. The program was ar- 
ranged by Earl Small assisted by Benjamin 
Burbank and Hollis Walker. 

Freeport (N.Y.) Craftsman’s Guild. Two 
exhibits have been held this year, the first in 
connection with the Freeport Housing Exhi- 
bition and the second at the school where 
meetings are conducted. Officers have been 
elected as follows: J. K. Pitcher, president; 
H. Bingel, vice president; G. S.' Flint, sec- 
retary-treasurer; W. W. Kellam, librarian. 
The board of governors consists of T. W. 
Congdon, J. B. Cook, and W. A. Parker, 

Edmundston (N.B., Canada) Hobbyists 
Club. The first of a series of lectures on 
wood finishing was given recently by Martin 
Theriault, manual training director of the 
local high school. Members will hold a dis- 
play of their projects in the windows of a 
local restaurant. . . . The center of attraction 
at the May meeting was a model steam 
engine built’ by Douglas Dunbar, 

Newcastle (Calif.) Homeworkshop Club, 
Announcements have been made in local 
newspapers that the club will give free toys 
to crippled and shut-in children of the dis- 
trict. P. F. Hirsch is in charge. 


WRITE FOR INFORMATION 
ON ORGANIZING A CLUB 


For complete information on how to 
organize a home workshop club in your own 
neighborhood, write to the National Home- 
workshop Guild, 347 Fourth Avenue, New 
York, and inclose a large (legal size)’ enve- 
lope, self-addressed and bearing a three-cent 
stamp. The Guild now charges no dues, and 
its services are given free to all home work- 
shop clubs affiliated with it. 
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VARNISHING FURNITURE 
(Continued from page 66) 


the brush against the edge of the door, while 
the entire brush is held vertical for’ back- 
stroking the work. A running stroke with the 
ends of the bristles would almost inevitably 
cause the brush to split, and the bristles would 
then mar the freshly varnished face portions 
of the door frame. 

As soon as the unit surface, as a door, 
drawer front, end panel, or top, is completely 
varnished, it’ should be “picked,” especially 
under home workshop conditions, in order to 
remove traces of lint or other foreign mate- 
rial which will occasionally find their way 
into even the cleanest of brushed jobs. 

For avoiding this dirt as far as possible, 
two methods are available: When the work 


is freshly dusted off, just previous to var- 
nishing, it is then very carefully and thorough- 
ly gone over with a commercial “tack rag.” 
Follow the manufacturer's directions as to the 
use and care of this prepared cloth, which re- 
moves and holds dust, lint, or other particles 
left by the duster. The use of a tack rag is 
definitely one of the tricks of the trade in the 
production of fine, clean work. Sprinkle the 
rag lightly with water from time to time and 
keep it rolled up in a piece of clean oilcloth or 
it will soon become worthless and hard. This 
is most important and should not be neg- 
lected even a minute or two. 

‘Tine second and final step is alse a trick of 
the trade. For this operation get a No, 3 or 
5 artist’s brush with a long handle and with 
a tiny point of bristles about the size of the 
lead tip of a freshly sharpened pencil. Place 
the bristles of the brush between the lips, 
moisten slightly, and then withdraw in such 
a manner as to leave the bristles in a fine, 
close point, which is then used to slip under 
and lightly lift out traces of lint. 

For the beginner, it is sometimes difficult to 
distinguish between transparent dirt and bub- 
bles of the same size and shape. The bubbles, 
however, can be easily recognized because each 
will have a tiny “pearl” on top caused by the 
refraction of the light, whereas the dirt speck 
will appear the same throughout. Leave the 
“pearls” alone for if not too numerous they 
will all flow out, but take great care to lift 
out dirt and lint specks before the varnish 
begins to set. 

Another method of doing this same work, 
much in vogue with varnishers who feel that 
the varnish flows back better if picked with a 
ball of so-called “burnt varnish,” consists of 
“cooking” one part of varnish and seven or 
eight parts of ordinary brown rosin in a small 


tin can placed in a (Continued on page 85) 


~~-You'll appreciate too, its smart flat sha 
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[ ISTS E NTY We moderns 
kill our teeth with kindness — we eat soft foods — give teeth 
and gums too little healthful exercise. Dentyne is a big aid to 
mouth health because its special, firmer consistency encourages 
more vigorous chewing — stimulates circulation in gums and 
mouth tissues and wakens the salivary glands, promoting 
natural self-cleansing. It keeps teeth white and those telltale 
little chin muscles young and firm, 


The moment you open the Dentyne package, you get that de- 
licious, spicy aroma. It’s a superior chewing gum 1 inevery way! 
ape-that fits so'-Reatly 
into pocket or-handbag— an exclusive feature with Dentyne. 


Keeps teeth white — 
mouth healthy 


Please mention Poputar Sctence Montuty when answering advertisements.in this magazine, 


ee 


83 


YOUR 
INITIALS 


FOR YOUR 


2 Sets of Initials 
in Gold and Red 


One for each side of car 


4 


URE, he’s pointing with pride at those 
smart new initials he just got from 
Du Pont. You, too, can get them—your 
own initials, in stylish, durable letters 
which you can apply yourself easily and 
quickly. They look just like those the coach- 
makers put on the finest cars. 
And, of course, you'll want to polish the 
car before you install your initials. It’s such 
an easy job when you use Duco Polish. 


You just rub it on—and wipe it off!It soon | 


cleans away dull Traffic Film, and makes 
the car sparkle like new. It’s quick—it’s 
safe—it works perfectly on all car finishes. 


HOW TO GET YOUR INITIALS | 


Purchase a can of Duco Polish, 
Duco Cleaner or Duco-Wax, 
and send the tag (which you 
find on top of the can) with 6c 
in stamps, and your name and 
0 DU PONT, Annex 
mington, Del. We will 
ou Promptly. two sets of 
als, one for each 3146 
of your car. This offer is made 
for a limited time, and is good 
in the U, S, only, 


POLISH 


for Duco, Dulux and Synthetic Enamels 
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ATTRACTIVE MODELS MADE WITH KITS 


KIT 2S— 
U.S.S. Preston 


FANENT you often envied the friend 
whose mantelpiece or den is enhanced 
with a beautiful ship model? There is no 
need for envy, however, because you can 
build an attractive model of your own by 
obtaining one of our construction kits and 
following the blueprints and instructions. 

There are simplified models for the be- 
ginner and more difficult projects for the ad- 
vanced model maker. A wide variety of 
boats can be constructed, so whether you 
like the clipper ship of years gone by, the 
show boat that was once towed up and 
down the Mississippi River, a modern de- 
stroyer, or an ocean liner, you will find it 
listed. 

Each kit contains a complete assortment of 
carefully selected raw materials. The blocks 
or “lifts” for the hulls of all our standard 
models and many of the smaller models are 
sawed to shape, and the various strips of 
wood are cut to the correct width and thick- 
ness. Wire, rigging cord, brass, fiber, chain, 
and all other small supplies needed for the 
model are included. Preliminary work, 
therefore, is reduced to a minimum. 

The complete list of our construction kits 
is as follows: 


STANDARD SHIP MODEL KITS 


Ctipper Sovereign of the Seas, zoe in. 
= hull 


A. Whaling Ship Wanderer, 2014-in....$7.40* 
D. Spanish galleon, 24-i 6.95* 
E. Battleship U.S.S. Texas, 3-ft 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartfora, steam-and- 
sail sloop-of-war, 331-in. hull.. 8.45* 
Privateer Swallow, 12%4-in. hull 4.95+ 
re 
as. 


KIT U—Hispaniola of “Treasure Island” 


4s. siepen ship Great Republic, see 
40* 


5s. os “Guard patrol boat of new 168: ft. 
class. Full-hull model, 36 in. scale, the 
hull being 205¢ in. long... 4.95" 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in., 1,00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 


KIT J—Sea Witch 


J. Clipper ship Sea Witch, 13-in. 
MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.,...$1.00 


N. destroyers, each 634-in, 73 
oO. S. St. Louis, 11-i + 1,00 
R. U.S, cruiser Tuscaloosa, 1134-in... 1.00 


UL Hispaniola, the ship in “Treasure Is- 
7-in. 
Zz. WMS, 
Show boat, illuminated, 14-In.... 
Ocean freighter, 14-in 
3M. Yacht Nourmahal, 8¥%-i 


KIT 1M—An illuminated show-boat model 


MISCELLANEOUS 


No. 4. Solid mahogany book trough 2234 
in. long, 934 in. wide, and 2434 in. high over 
ali, Ready to assemble, with finishes... 5.30 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19%4 in, wide, 3314 in. high. 
Ready to assemble and stain includes 

No. 7. Whittling kit with two shaped blocks 
for making sea captain $14 in, high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included... 1,50 

No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 234 in,, sawed to shape. 
Paint, paintbrush, instructions, ete, 1,00 
Nore: If you live west of the Mississippi River or in 
Canada, add 50 cents to all itis marked with an 
asterisk’ (*) and 25 cents to all prices marked with a 
dagger (7). 


Popular Science Monthly, 
353 Fourth Avenue, New York, N. ¥. 


Please send me C. 0. D. Ki 


1 will pay the postman the price sea 


plus a few cents postage in full 
(Canadian orders cannot be sent C. 


Name. 


Address 
City 


If you prefer to send your remittance with | | 
this order, we will pay delivery charges. 
mit by, money order, check, oF registered 
This offer is made only in the United States 
and Canada. 
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VARNISHING FURNITURE 
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larger one containing boiling water. During 
the process, stir constantly with a wooden 
paddle or dowel rod until the mixture is well 
blended; then remove a drop and let it fall 
on a piece of glass. If sufficiently cooked it 
should form a pill stiff enough to allow 
molding into a ball of shoe-button size when 
worked on finger tips moistened with saliva. 
This ball should not be over 3/16 in. in diam- 
eter. Place it on the end of an applicator, one 
of those wooden rods about as large as the 
lead in a pencil used by doctors to apply cot- 
ton swabs in throat and nose examinations. 


Continued from 


‘HE prepared ball is held over the speck of 

lint, touched to it, and then quickly lifted 
off. It generally takes the lint with it and al- 
lows the still wet varnish to flow back into 
the hole in the film, In case the ball fails to 
lift the lint or dirt the first time, tap it lightly 
against the heel of the hand to make the 
burnt varnish sticky again, and once more 
touch the lint or dust speck. Once in a great 
while, a piece of lint becomes caught on a 
panel and cannot be removed. Leave it alone 
with the assurance that if the work is well 
dried and properly sanded or rubbed, it will 
not “pull out.” 

One of the hardest problems in dust and 
dirt control, it may be added parenthetically, 
is solved by sensible and adequate housekeep- 
ing. Have some quiet place prepared ten 
hours ahead of time and cleaned with a damp 
cloth and mop. See that the windows are 
tight and are left locked. Do not allow anyone 
to enter the room before you use it, and do 
not take visitors in to see your work during 
the drying period. Do not go in yourself if 
you can avoid it. 

It is best, if possible, to set aside a small 
room, at least temporarily; keep it clean; 
wipe the walls; wipe the window sills and 
frames; mop the floor; put weather strip 
across the door bottom if necessary. Wipe off 
all table and stand equipment taken into the 
room, and keep yourself as dust free as pos- 
sible.’ This means that you should dampen 
your hair with a wet comb; wear the crown 
of an old felt hat with the brim removed; 
take off your long-sleeved cotton shirt and 
substitute an old one with the sleeves cut off 
and hemmed, or wear a gym shirt. If you wash 
your arms before going to work, there will 
be little chance that they will shed any lint. 


AFTER you have used the picking stick, 
under no circumstances must you re- 
brush the surface in case the hole does not fill 
up by having the varnish flow back into place. 
You have simply been too slow in your brush- 
work, and the varnish has set. To brush it 
again with fresh material would only result in 
a detestable condition known as “piling up.” 

Good brushing practice is aided by a few 
simple pieces of equipment. A paint stand 
with metal top and bottom shelves should 
be made as shown in a previous issue (P. S. 
M.,, June ’36, p. 66), The design was de- 
veloped through years of study and constant 
use in the trade. 

Two of the accompanying photos show the 
work supported on a stand with a revolving 
top. It was made from a broken piece of 
drawing equipment. An old washing machine 
or dress form found in a junk yard or second- 
hand shop might furnish a similar tripod base 
for such a stand. Fitted with two or three 
sizes of metal-covered wooden tops, such 
equipment helps to turn out fine work under 
better working conditions. 

Last of all, see to it that the brushes are 
kept in clean containers; that their bristles are 
clear of the bottom; and that the level of the 
liquid is always up on the ferrule, so that par- 
tial hardening of the varnish cannot make a 
“seedy” brush. 
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AW. QUIT IT, 


CANT YOU- 


just tell the 
fellows Im 


Ned’s pimply skin made him shun the crowd... 


SAY JUDY — 


WHAT'S 
EATING NEO? WHY 
DIDN'T HE COME DOWN | 


Bt DUNNO —_HE KEPTSAVIN 
WE COULONT. HE WON'T 
DO ANYTHING LATELY — 
JUST STICKS AROUND 
HOME ALL THE TIME 


z $s WHAT'S GOT INTO 
YOU NEO ~ WHO 
YOO TURN DOWN 
Te INVITE? WE 
Hao « SWELL 
L es 


wen (Leer 
YOUD HAVE 

| Sven aoe, 
TOO, IF YOUR: 


FACE LOOKED. 
LIKE MINE! 
YOST TAKE A 
SQUINTATTHESE| 
BLOSSOMS 


WELL FOR CRYIN’ OUT LOUD — 
'S THAT ALL THAT STOPPED 
YOU ?5A7/- DON'T YOU KNOw 


hs 


AO / BOY, BUT ITS SWELL 
40 BE STEPPING OUT 
AGAIN ~ BILL YOU SURE 

1D MEA GOOD 
WHEN YOU PUT 
JPLEISCHMANN'S 


(VS THE STUFF 
ALL RIGHT! 


] 


TIN TOW | A) My, ITS 


You CAN 


STRAN BETCHA 
UFE I'M 
GLAD TO. 


NCE TO {| 
 you,] 


Don’t Iet 
adolescent pimples spoil 
YOUR chances for fun 


ipseces: can be real joy-killers to 
any boy or girl. Yet many young 
people have skin eruptions after the start 
of adolescence—from 13 to 25, or longer. 
During this time, important glands 
develop and final growth takes place. 
Disturbances occur throughout the en- 
tire body. The skin gets oversensitive. 
Waste poisons in the blood irritate this 

sensitive skin. Pimples result. ° 
Fleischmann’s fresh Yeast is a great 
help in correcting adolescent pimples. It 
clears these skin irri- 


_cleaes the shin 


by clearing skin i 
out of the blood 
6, Standard Bi 


Copyright, 103" 


Please mention Poputsr Science Moxtuty when answering advertisements in this 


tants out of the blood. 
Then, the pimples go 
away.Eat 3cakesdaily, 
one cake before each 
meal—plain, or in a 
little water—until your 
skin is clear again. 


irritants 


jrands Incorporated 


VY) 
THE END OFA 
PUFF-ECT DAY 


Lares too short and marriage too 
sacred to spoil them with a foul pipe 
and unholy tobacco. So we urge hus- 
bands to keep their briars sweet and 
cleanand filled with Sir WalterRaleigh’s 
milder mixture. No woman ever re- 
coiled from Sir Walter Raleigh burn- 
ing fragrantly in a well-kept pipe. As 
a matter of fact, this gentler blend of 
better Kentucky Burleys makes men 
more attractive and women more 
yielding and admiring. Try a tin for 
the little woman’s sake... and your 
sake ...and our sake. We honestly 
feel it's the easiest-smoking, best- 
smelling blend ever offered for 15¢l 
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MAKE A PLATFORM OF T.§G. 
BOARDS ABOUT 7 FT. x12 FT. 
DUMP TWO SACKS OF SAND, 
THREE OF GRAVEL AND 
‘ONE OF CEMENT 
UPON IT. 


7 MIX THE DRY INGREDIENTS i) 
UNTIL THE MASS HAS A » 
UNIFORM GRAY COLOR. Db 
ADD ABOUT FOUR Keg 


ges | 
Ran SALS-OF WATER AND 
AL MIX THOROUGHLY, 


aa Concrete for »§ 
X| Bouts set IN the Garden 


THE CONCRETE GoONGREIE is so easy to cast in wood- 
LOCK THE HALVES en forms that it is an excellent mate- 
TOGETHER rial from which to construct substantial 
pieces of garden furniture and flagstone 
walks. Properly mixed, it will last indefi- 
nitely. In the accompanying drawings are 
suggestions for a bird bath, flowerpot, 
Roman bench, lily pool, flagstones, and 
fence posts. Dimensions may be changed to 


15 ee Hixon. 


FLAGSTONE SURFACES 
SHOULD BE MADE 
UNEVEN y 


REENFORCING 


RoDs 
erst | 


SECTION 


PEDESTAL IS 
CAST IN HALVES. 
IN THIS MOLD 


MAKING THE + 
CLAY CORE \ ao 


SECTION THROUGH 
PEDESTAL TOP IN MOLD 


wood 
TEMPLATE 


OILALL MOLDS. 
THOROUGHLY 


core FoR_/ 


INSIDE 


Flowerpot 
Mold 


&> OVERFLOW: Z w 
\ OY 
Se 


Sketches showing a variety of ways to make wooden forms and use concrete for garden accessories 
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SYNCHRONIZER SETS OFF 
PHOTOFLASH BULBS 


(Continued from page 74) 


mark the outline of the holes in the contact 
strip on the composition plate. Drill the plate 
at the marked locations, and tap the holes to 
take small machine screws. (No. 2-56 screws 
are about right.) Screw the contact strip on 
the composition plate, taking care that the 
screws do not touch the shuttter plate, and 
adjust so that the trip lever just touches it 
when the shutter opens. Trim off all surplus 
metal, and make sure that the contact assem- 
bly clears as the camera is closed. 


‘HE battery case, socket, and reflector 

were made in one piece from a flash-light 
case, a standard socket (keyless), and a tin 
lamp shade. The assembly was mounted on a 
strip of }-in. brass as wide as the diameter 
of the flash light and about 5 in. long. This 
‘was attached to the camera by a 14-in. No. 
20 screw through the tripod socket. 

The case of a standard socket was sweated 
with solder into the lens ring of the flash light, 
the shell of the socket being connected to the 
case, A spring was soldered on the center ter- 
minal of the socket and bent around under 
the porcelain to contact the center of a flash- 
light cell. The lens ring, containing the socket, 
was screwed on the flash-light case, and the 
lamp shade on the threads on the socket case. 

After the spring had been removed from the 
bottom cap of the case, the cap was sweated 
onto the brass supporting strip. A disk was 
cut from insulating composition and placed 
inside the cap, and the spring attached with 
machine screws. The disk and base were 
drilled to clear an insulated binding post, the 
binding post screwed in, and the spring con- 
nected to it. With the cells in place, and the 
bottom cap screwed on, the socket could then 
be made “live” by connecting the binding 
post on the bottom of the assembly with the 
case of the flash light. 


TH! end of the supporting strip was 
drilled to clear a 14-in. screw, and a cleat 
attached to the tor he edge of the camera 
bed to keep the fla sembly from turning. 
To prevent the possible loss of the %4-in. 
thumb screw, it was fastened to the support- 
ing bar with a bridle made of 1/16-in. strip 
brass, as shown. The screw was put through 
the strip, and a collar pinned on; then the 
strip was bent to fit and screwed on the sup- 
porting bar. 

Connection between the terminal on the 
bottom of the supporting bar and the contact 
strip is made with a flexible cord, armored 
with windshield-wiper tubing. To fit the in- 
sulated terminal on the flash assembly, a cord 
tip was used. At the other end, no standard 
connector being suitable, a screw clamp made 
of insulating composition and alarm-clock 
parts was used. 

Operation may be checked by substituting 
a 1!4-volt flash lamp for a photoflash bulb. 
To test synchronization, remove the film from 
the camera, place the flash lamp in the socket 
(using an adapter), and in a darkened room 
look through the back of the camera as the 
shutter is tripped. 

Exposures when using flash bulbs are not 
critical, There is a latitude of 25 percent in 
either direction with the following data, which 
is for film of the panatomic type. 


Aperture Distance 
Sit. 75 ft, 10 ft. 15 ft. 
F/5.6 Ss L 
8 Ss L 
ir $ L 
16 L 


Nore: § stands for the small 
toflash; L for the large or 25-cent 

When supersensitive panchromatic film is 
used, the same density negatives will be ob- 
tained with half the exposure. 


fe or 15-cent pho- 
ze. 
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INVENTORS 


SMALL IDEAS MAY 
HAVE LARGE COM- 


DELAYS ARE DANGEROUS 
IN PATENT MATTERS Thy ee 


The Free Book shown here was prepared for inventors, BILITIES 

to show them exactly what steps they must take to se- eee de pee have te be coms 
cure a Patent. If you have an idea, you should send 0 be profitable when Pat 
for this book AT ONCE. Remember, inventing anar- | fret arsiscie'tatted cree 
ticle is one thing—securing the exclusiverightto manu- ducts which are commercially 
facture it, use it or sell it is another. Without a U. S. successful, The zipper, safety pin, 
Patent, you cannot expect to reap the profits that your een maniacal dp, coat a 
invention may make possible. Send at once for this | {2 —wilare simple, yet familar 
book. After you get that you'll know exactly what 

to do to protect yourself. 


RECORD OF INVENTION 


BLANK FREE 


When you place your idea in our hands, we are in 
position to proceed at once to secure protection 
for you. Our fees are reasonable, and, if you 
desire, we can arrange convenient terms of 
payment. 


We will send you our Record of Invention 
form FREE. This blank will enable you to 
make a sketch of your idea in proper form 
and have it witnessed in such manner that 
it may be of value to you as evidence 
should the occasion for evidence arise. In 
cour book, we tell you how to use this form 
to protect your interests. 


Every year thousands of Patents are granted. Very 
few, however, represent the discovery of entirel / 
new principles. Most of them provide new methods 
of doing some everyday thing in a better way. These 
improvement Patents offer large chances for profit if 
commasreially useful. The business world wants im- 
proved products and services. 


Ths FREE 
BOOK TELLS HOW! 


ws protect you; why 
's important to avoid loss of time in get- 
ting your application filed; and many other 


portant points. Even a very simple idea, 
if new and useful, may prove very valuable. MIANIL 
You may have much to gain and nothingto COUPON 
lose by sending for this book TODAY. NOW 


OUR LOCATION IN 
WASHINGTON 


Our offices in Washington are 


CLARENCE A.O’BRIEN 


& ao Berman 


WASHINGTON, D.C. 
REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 


and we and 
therefore, appear 
the officials and 


REASONABLE FEES 
AND CONVENIENT 
TERMS 
‘We have served thousands of in 
ventors in all parts of the United 


States and we are able to serve 
fou very reasonably and extend 


Please send me your FREE BOOK, ‘‘Patent Guide for the In- 
and your “Record of Invention" form, without any cost 
‘ion on my part. 


NAME. _ 
ADDRESS. 


Lone CR ETSTR TERRE e f, eeee e 
Please mention Porutar ScieNce HLY when answering advertisements in this magazine. 


jiberal terms of payment. 
don't weste valuable time. 


(Important: Write or print name plainly.) 
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SAVE MONEY ON YOUR 
HOME REPAIRS 


Quick, easy, dependable 
ways to make over 
100 of the commonest 
emergency and routine 
household repairs are 
explained in this free 


Home Auto 
REPAIRS 


Write for 


FREE BOOK 
‘SMOOTH-ON 


Loose handles 


Cracked pipes 


Loose screws 


booklet. 
VERY household- 
+ has his un- 
something suddenly 
leaks, breaks or 
comes apart, but— 
you can laugh at many such emergencies and 
On No, 1 handy and do your own repair work ! 
Smooth-On No. 
SMOOTH-ON 1, applied without 
(1) | Heat and with 
ens into metallic 
iron and holds on 
any metal. It of- 
CSS] Ee col 
means of stopping 
water, steam or gas 
for use on pipes, 
boilers, tanks, heating systems and automobile 
radiators, kitchen utensils, etc. The repairs can 
usually be finished before a professional fixer 
very small fraction of 
the cost of an outsider's 
work, 
Resetting a loose han- 
screw, bolt or nut with 
Smooth-On No. 1 sel- 
dom takes more than 
several cents worth of 
utes of time, but the repair holds like new. 
Properly made Smooth-On repairs are per- 
manent, avoid labor expense, often avoid buy- 
ing a much more expensive renewal part, and 
work is well done. 
A dollar saved is a dollar earned, and the 
you can keep each year by’ utilizing 
On No. 1 at every ‘opportunity is a 
that simple instructions be followed. 
Get the free booklet by returning the coupon, 
and buy Smooth-On No. 
1 in 7-02. 1-lb. or 5-lb. 
store or if necessary from 
us direct. 
ConenTS 1nOH 
Doit wit SMOOTHON 
Doit with 
SMOOTH-ON MFG. Ci 


lucky days, when 
Save much money if you keep a can of Smooth- 
special tools, hard- 
leaks, and is ideal 
could arrive, and at a 
dle, lock, hinge, stripped 
material and a few min- 
you have the satisfaction of knowing that the 
substantial sum. Perfect results require only 
can from any hardware 
574 Communipaw Ave. 


GAS-DRIVEN ARC WELDER 


GOVERNORS 


ELECTRO MAGNETIC 


i 
Aitterent perfor todo amp. i 
or contral by” zOve 


Fully guaranteed. 


Terms if desired. Waite 


SHRADER ELECTRIC CO., Ii 
847 East 3ist Street, ns" anasies, Calit 
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FIVE-CANDLE LAMP OF SEVEN SHAPES 


(Continued from page 58) 


Using the drill-press shaper attachment to 
round the edges of the upper links, which 
are tacked to a template of thicker wood 


uppermost) and also on one disk. If this 
is done on a shaper, saw out a guide block 
of 1-in. stock to the same shape, and on top 
of this tack the link to be molded. The 
links used underneath have only the upper 
corners rounded. 

Six feet are required for this lamp. They 
consist of forked blocks notched on the 
undersides as shown. An easy way to cut 
the 7/16-in. cove in the front of a foot is 
to do it on a molding head used on a cir- 
cular saw, with the end sliding against the 
fence, and the sides gripped in a hand screw. 
This gives ample holding power and keeps 
the fingers out of danger. The smaller cove: 
are cut on a spindle shaper, or a drill pres 
adapted for shaping: If you have no equip- 
ment for making moldings, omit this detail. 
The rest can be done with ordinary machines, 
or by hand. 

The parts are Finished before assembly. A 
satisfactory finish is to give the walnut parts 
one coat of thin white shellac and rub them 
down lightly with fine steel wool to remove 
any raised grain, Then mix a stiff paste of 
furniture wax and pumice stone and rub it 
well into all surfaces. When this filler has 
dried until the pumice shows white, wipe 
off across the grain with a cloth, and’ polish 
by rubbing. The antique effect thus obtained 
is very attractive. The candles are given 


re A 
ck, 


Bp AP 


vo 


Diagrams showing the seven ways in which 
the candles may be arranged to form lamps 


three or more coats of ivory enamel, all 
undercoats being lightly sanded. 

To assemble, lay the candleholders in a 
row, and slip an upper base disk over the 
tenon of the one at the left. Link the next 
two, and then the last two. Now cut waxed- 
paper washers about 1% in. wider all around 
than the links and disks and force them over 
the tenons to prevent glue from reaching the 
upper links. The holes should fit snugly. 
Coat the tenons with glue, apply glue to the 
holes in the lower links, and put them on— 
a link over the two candleholders at the left, 
another link, and lastly a disk. This effectu- 
ally joins the candlesticks together while per- 
mitting them to move to the shape desired. 


When the glue has dried, tear out the 
waxed-paper washers, and nail onto the 
ends of the tenons sheet-iron washers 114 
in. in diameter. Also glue the candles into 
the holders. 

Use weatherproof sockets for the candles. 
Crack the composition shells with a hammer, 
strip off the pieces, and splice out the pig- 
tails with short pieces of lamp cord. Tape 
the joints, threading the wire through the 
fixtures, Cut a jacket of heavy fiber paper 
to inclose the screw part of a socket and push 
it into the candle until it seats with the up- 
per edge showing about 3% in. 

One end socket can be connected directly 
to the cord for the lamp. The others must 
be spliced into this wire, but they can be 
connected in pairs, thus the insulation will 
have to be removed from only two places, 
instead of four, as would be the case if the 
sockets were separately connected. These 
joints must be taped and pressed as com- 
pactly against the underside of the base as 
possible. 

To set up the lamp, bend the base into the 
shape desired and push the foot forks over 
the tenons. The washers prevent them from 
slipping off the ends and turn them into 
sufficiently rigid mounts. They may be 
pointed in any direction desired, to adapt 
them to the form the lamp takes. 

Fit the candelabra with flame-shaped 
bulbs—Epwrw M. Love. 


ANTIQUE BOOKSHELF HAS 
BLUE MIRROR BACK 


(Continued from page 50 


on the wood with rubber cement. In using 
this cement, apply a coating to both wood 
and pattern and allow the coating to dry 
thoroughly. Then place the paper carefully 
in position and rub out any entrapped air. 
The two sides should be tacked together 
with 4-in. brads through the waste strip at 
the ends, and the quarter of the design cut 
in both pieces at once, as shown in one of 
the illustrations. Temporarily separate the 
sides and after smoothing up the sawed out- 
line, use the second piece as a pattern to 
complete the design. 

Do all possible scraping and sanding be- 
fore gluing the sides and shelves to the 
back frame. 

As the application of the standard stain, 


filler, and varnish (Continued on page 89) 


The two panels are tacked together, a quar- 
ter of the design sawed, and then one panel 
is used to mark the full design on the other 
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ANTIQUE BOOKSHELF HAS 
BLUE MIRROR BACK 


(Continued from page 88) 


34" SQUARE 


encqves \i'wice 
F CORNER POST 


Hig’ DE! 


i saben ie 


Detail of Corner, ene 


How parts are grooved. A saw, vertical 
spindle shaper, or routing cutter may be used 


is very tedious work on scroll-sawed work 
and in interior corners, the use of a different 
type of finish is suggested. This consists of 
a commercially obtainable stain and wax 
carried in a penetrating oil, which give a 
finish closely approaching the results ob- 
tained by old-time methods. This is flowed 
on copiously with a soft brush and rubbed 
in with a rag after a half-hour interval. Two 
or three applications may be used at inter- 
vals of at lea day 

The hangers are simply metal straps with 
two countersunk holes for 14-in. No. + screws 
(for attaching to the ends of the corner 
posts) and 3/16-in. holes in the extended 
portion for long, thin screws into the wall. 
‘The projecting portions may be finished with 
dead black enamel. 

The mirror should lie flat in its rabbet so 
that no strain will be placed on it when the 
retaining stops are bradded in place. A layer 
of thin cardboard over the mirror back is 
recommended to give a cushioning effect and 
to protect the mirror coating from being ac- 
cidentally scratched—Donatp A. Price. 


List of Materials 


No. of 


Pieces Description T. w. L. 
2 Sides be 6-7/16 21 
3 Shelves 4% 6-5/16 1254 
2 Corner posts 34 4 21% 
1 Headpie 

(over tenons) 34 256 12% 
1 Tailpi 

(over tenons) 34 13g 12% 
1 Mirror, 

plate glass BS 2 18% 
2 Mirror stops 3/16 3/16 18 
1 Mirrorstoy 3/16 3/16 12 
1 pariboant 

12 18% 

4 Hangers 1/16 $i 2% 


Nore: All wood to be mahogany or walnut, 
‘The dimensions are xiven in inches and repre- 
sent finished over-all sizes. 


SCRAPS OF ELECTRIC CONDUIT 
MAKE USEFUL BRACES 


Sort sections of thin wall electric con- 
duit make excellent braces, hangers, and sup- 
ports. Beat the ends flat and drill for mount- 
ing holes. The flattened ends may be bent 
around conduits and drawn up tight with a 
bolt; the other end anchored to wall, ceiling, 
or another conduit. Short scrap pieces make 
excellent angle braces for shelving, platforms, 
and the like when mounted against a wall. 
‘The rigidity of tubing used in this manner is 
equal to, and often better than, strap iron; 
and because of its lightness and ease with 
which it can be drilled and bent, it can be 
installed much faster than strap iron. 


“She Tore at Me with the Clammy Claws 
of Death”. 


Edgar L. Hocking Clings for 
Hours to Overturned Boat... 
Numb and Exhausted, He 
Cheats a Sailor’s Grave in 
Long Island Sound. 


“I saw it coming...a black 
squall pounding down on a flat 
calm,” writes Edgar L. Hock- 
ing."No wind yet, so I couldn't 
run for shore. Nothing to do 
but reef and take it! 

“But when she hit, the squall took me. 
Slapped down by tons of solid green water, 
that little 14-foot sail boat rolled over. 
Unable to swim, I clung to the bottom 
through black hours, my teeth chattering 
and numbness creeping gradually over me. 

“Not a light showed anywhere, only the 
cold heaving sea, the dark, cloud-ridden 


EVEREADY 
BATTERIES 
arE FRESH 
C= 
BATTERIES 


National Carbon Co., Inc., 
30 East 42nd St., New York 


sky and the icy gale that tore at me with 
the clammy claws of Death. 

“There seemed little use of holding on 
any longer... when a searchlight from a 
distant boat cut through my despair! With 
all my strength I shouted for help. Finally, 
that bright finger of light pointed me out. 
If I could hang on just a few more minutes, 
I would be saved!. . . Safe aboard my res- 
cuer's boat, I said it was a good thing he 
had a powerful searchlight. 

“He picked a long-range, five-cell 

Eveready flashlight off the chart table and 
said, ‘Here's my only searchlight." 
‘And was I glad those batteries were 
fresh when he bought them, with plenty of 
life and power left! Yes, they were 
Evereadys too... 1 took the trouble to 
find out.” 


Once more the DATE-LINE i: 


3 
2 
2 


a LIFE-LINE 


YOU WANT DATED 


GOOD MORNING ® 
EVEREADYS DONT 


DOCTOR. WHAT 
CAN bo FOR 


THAT'S A GOOD ONE} 
DOCTOR, IWISH | 
COULD WRITE THAT 
‘ON MY WINDOW! 
MAYBE EVERYBODY 
WOULD REALIZE 
THEN THAT FRESH 
BATTERIES HAVE 
MORE PEP. 
THAT DATE LINE 


I CERTAINLY DO. 
‘THE LONGER LIFE 
IN EVEREADY 
BATTERIES Has 
GIVEN LONGER 


Automobile ‘Racing NEW BOOK 


This ig written in 


WHAT CAN You DO 
4 WITH ONE INCH? 


‘mall advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
Eo aie Hduaia who have novelties, scientific or me~ 
sored eatiomery, tal, enn Cease, cia faa, 

"They pay well ey oe eee ad ease 
{owited to aignen thor Advertising Bepartaente Popular Scenes 
Monthiy, 368 Fourth Ave., New fork, N-¥- 


(Fourth Editic 
Nine chapters--n iustrations, dirt, midxet 
plonship cars and drivers. How to build car 
Slworking draveins 
to 


‘one 0 


Lower Power Bills 75% 
Reduce Fire Hazards 100% 
All WITTE Diesel users report big savings and 
almost unbelievable economy. Fuel cost per 
horsepower only 2 cents per day. Streamline de- 
sign. Cash or liberal terms. Immediate Delivery. 5 and 10 


YT 


or D.C. Furnish Electric Light and Power 
for less than ONE CENT per KILOWATT. 


WITTE ENGINE WORKS 
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LOW-COST PURCHASE PLAN! 


AT LAST anyone can own a New Royal Port- 
able Typewriter! Prices are low now and 
terms are easy—only a few cents a day! 


Brand-New Genuine Latest Model 


NEW ROYAL PORTABLE 


GREATEST VALUE = 
IN ROYAL'S HisTORY! With many exclusive 
improvements, including Touch Control- 
adapts the key-tension to your exact finger- 
pressure;” Finger Comfort Keys; Standard 
Office-style Keyboard. Easy to use. Perfect for 
student, teacher, or business man, 


ACT QUICKLY! 


LEARN TOUCH TYPING 
FREEE tis 22me. type te an 
© expert in the fall, be ready 

for school or business. 


Royal’s simple system shows you how 
—Free with every Now Royal Portable, 


CARRYING CASE, Handsome. Compact. 
Typewriter easily and quickly removed. 
May also be used as extra luggage case. 

*Trade-mark for key-tension device. 


Don't Delay-MAIL TODAY! 


Royal Typewriter Company, Inc., Dept. PS-86 
2 Pai nue, New York Ci 
Please give me details concerning special low-cost 
purchase plan on New Royal Portable. 

Quote trade-in allowance on bes 
‘Typewriter, serial number, .... 
Name. 
Stree 
City Stat 


SEND NO MONEY! 


Build Your Own 
Trailer Ar Home 


our Duokstore, OF 
31,0.) for Soran ¢ 
nM 


Money back if not 
‘Laighted 


Hartford, Farragut’s_F' 


"GAS ENGINES 


for Model Airplanes — Boats 
‘ice ever stiecee f3 


24 

hour 

Leer eaeetne deliv- 
ery 


saci 


Tiga til condenser, 
ide ist 


‘or propelter inc 
paid for only $8.60. 


G. ‘ Q. MODEL AIRPLANE co. 


564 Southern Boulevard Dept.S New York, N.Y. 
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Old. 


SAYS: 


F OR lapping bores of cylinders, sleeves, 
and similar parts, the work preferably 
should revolve, not the lap. Best results are 
obtained with a vertical set-up, 


Blue vitriol will give a copper coating to 
brass if a little cast-iron dust is applied to 
the surface. 


Much of the breakage of small wire drills 
is due to lack of speed, so don't be afraid to 
speed them up. 


When a crosspiece of wood is driven into 
a bore in order to locate a center for lay- 
out work, there is often a tendency for the 
wood to swivel. To prevent this, drive 
another short piece of wood at right angles 
between the wall of the bore and the first 
piece. Then tack a piece of tin in the center 
of the crosspiece for laying out a more ac- 
curate center. 


If a steel bushing with a standard allow- 
ance for a drive fit is packed in cracked ice 
for a half hour, only half pressure is needed. 

High-speed steel should never be peened, 
either before or after hardening. 


BLUEPRINTS MAKE YOUR WORK EASIER 


you can double the pleasure you get out 
of your home workshop by using care in 
choosing good projects to make. Whenever 
you are in doubt as to what to build next, 


| consult our blueprint list. Some of our most 


popular blueprints are listed below, but a 
complete list may be obtained by sending a 
self-addressed stamped envelope. 

Our blueprints have been prepared by 
perts and are, for the most part, 15 by 22 in. 
They cost 25 cents a sheet (except in a few 
special cases) and should be ordered by num- 
ber. The numbers are given in italic type and 
follow the titles. When two or more numbers 
follow one title, it means that there are two 
more blueprints in the complete set, 


SHIP AND COACH MODELS 


{ tion kits are a le for 
some of these models. See page 84. 


wooden 


sails, 


Baltimore Clipper (8-in.), 
92. 


Battlesh 

200. 
Clipper Ship Great 

272-273-274-R 
Clipper Ship in a Bottle, 121-1 
Coast Guard Patrol Boat (2094-in.), 
Constitution (2 ull), 57- 
Freighter, Ocean (14-in.), 27: 
Galleon Revenge (25-in.) 


hull), special prints 221-222-R. 


H. M, S. Bounty (8%-in. hull), 254. 128 
Mayflower (17%4-in. hull), 83-84-85-R. 1.00 
Motor Boat, Working Model (20 2 
25 
25 
Liner—Californi 25 
Liner—Normandi 50 
Liner—Queen Mary (10%4-in.), 28. 4 


Pirate Felucca (20-in.), 44-45-R. 
Privateer of 1812—Swallow. 
clipper (13-in. hull), 228-229-230 
Santa Maria (18-in, hull), 74-75-76-1 
Stagecoach with Horses, 144-145-146- 
Steamboat, Mississippi (1914-in.), 94-95-96-R 1. 
Trading Schooner (17%4-in. hull), 252-253 50 
Tugboat, Harbor (1134-in.), 284. 
Tugboat, Water-Line (5 3/16-in.) and Barge 
(7 3/16-in.), 285. 
Whaler—Wanderer (20%-in.), 151 to 15 
Yacht Rainbow (7%4-in. hull), 233. 
Yacht (20-in. racing), 48-R. 


BOATS 


Canoe Sailing Outfit, lateen sail, 25. 

Canoe, 16-ft. Canvas-Covered Kayak, with 
‘sail, etc., 192-193-194-1 

Duck Boat, Canvas Covered (13 ft. 6 in. 
long; weighs 60 1b.), 279-R. 

Duck Boat, Folding, (13-ft.), 170-1 

High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257.. 


Baltimore 


Installing Inboard Motors. 270. 25 
Outboard Racer for Class “A” and “B' 
tors (10 ft. 4 in. long), 211-212-R. 75 


13-ft, Motorboat-Rowboat (has decked hull; 
inboard 


for use with outboard or 
drives and oars), 147-R.. = 
15%-ft. Runabout or “Sportboat” (outboard 
or inboard motor), 175-176-177-R. 
13-ft. Utility Rowboat (can be sailed or 
used with outboard motor), 224-R. 
13-ft. Racing Runabout, 261-262-R. 
Utility Boat for Campers (11 ft. 2 in. long, 
‘canvas covered; for rowing or out- 
board motor), 281-R. 


RADIO SETS 


All-Wave Portable (battery), 217- 
Amateur Short Wave Receiver, 15: 
Amateur Radio Transmitter, 183-1 
Five-Tube Short Wave (A.C. or D.C. 
Full Electric Headphone Set, 130.. 
One Tube (battery operated), 103. 
Screen-Grid Set, 109. 
Short-Wave Converter Unit, 13: 


FURNITURE 
Broom Cabinet, 49. 


Drafting Table, 189. 25 
End Table, American Empire, 241 125 
Fireside Seats (wood and metal), 2664. 28 


Floor Lamp with Tripod Ba: 
Hanging Wall Cabinet, Colo: 
Lamps, Three Modern, 93. 
Magazine Rack, Ladder-B 
Mirror Frame. 20 by 30 in. 246A. 
Modernistic Book Ends, 
Bookshelf,  100.. 
Sewing Cabinets, Two, 
Smoking Stand, Modern, 238A.. 


. 243A.. 
280A 


Stool, Scoop-Seat, 242A 25 
Stool, Upholstered, 240A. 25 
Table, Four-Leaf Card, 239A. 25 


Tables, Tile-Top, 249A. 
Tavern Table and Scroll Mirror, 10: 


MISCELLANEOUS and TOYS 


Airplane Model, Flying—Winnie Mae, 4-{t, 
141-142-143. 
Hand Loom, Four-Treadle, 268A-269A. 
Microscope it, Portable, . 220. 
Perpetual Star Chart, 214. 
Projector for Photos ‘and Pictures, 2594. 
Toy Birds and Animals, Jig-Sawed, 5 
Toy Drill Press, Lathe, Saw, ete., 11. 
Toy Dump Truck, Fire Engine, et 
Weather Vane, Ship Model Type, 66. 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosing.. 


Name 


Please print your name and address clearly. 


POPULAR SCIENCE MONTHLY 


PANELED CABINET AND 
CUPBOARD DOORS 
(Continued from page 7. 


Fig. 10, Doors are sanded diagonally, then 
with the grain if the finish is to be natural 


exaggerated diagram of this operation. You 


square, this procedure will leave the face side 
shoulder minutely longer than the back one. 
This assures the best fit on the front of the 
finished door. (Mention of such small details 
may appear superfluous, but if our method of 
work tends to correct possible errors, it will 


| save much time.) 


Assembling frame and cutting panel. Mark 
the length of the door on the stiles. As they 
are longer than necessary, a piece will be left 
at each end. These are the “horns,” which 
serve to protect the door till fitted. In addi- 
tion, it is well to be slightly oversize in actual 
length as in width because this will permit fit- 
ting the door to a slightly out-of-square open- 
ing. 

rAsieiaila lien door (Fig. 7) and determine 
the panel size. Measure between the stiles and 
add 11 in. to find the panel width; likewise, 
between the rails to get the length. This will 
leave the panel 1% in. less both ways than 
would completely fill the grooves. This is done 
to assure easy assembly of the door. 

Gluing up. After cutting the panel, assemble 
the door completely. If all is well, place the 
door horizontally in the vise. Tap up and off 
the upper stile and apply glue to tenon, 
shoulders, and grooves, as well as at a point 
or two along the groove to grip the panel 
(Fig. 8). Repeat on the other side of the door. 
When you apply the clamps, test occasionally 
for squareness and avoid undue pressure. 

Doweling. When the glue has set, the clamps 
are removed (the next day) and the stiles are 


Fig. 
of this type, one stile must be made wider | 
than the other by the width of the lap so 
that both will show the same width from the 
face side when the doors are hung in place | 


When two doors meet with a joint 


drilled through the edge and into the rails as 
shown in Fig. 9 and the drawing. These holes 
are for the dowels. The dowel does not run 
continuously through the stile, but is cut off 
about 21% in. in length and driven or set into 
the hole with a 14-in. piece of rod. The ex- 
posed hole in the edge of the door is then 
plugged with another short piece of dowel. 
This is done so as to permit natural shrinkage 
of the stile, without either breaking away 
from the dowel or becoming split itself, which 
might easily happen if the dowel passed com- 
pletely through the stile. Two dowels at each 
bottom corner and one at the two top corners | 
will be sufficient. This method of placing the | 
dowels from out- (Continued on page 95) | 


will sce that if the rail end be slightly out of | 
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TRIED TO SELL HIS BLOOD 
TO MAKE LIVING-T00 WEAK 
PALE WATERY SAID DOCTORS! 


Now Thanks Only to Kelpamalt He 
is Detroit’s Most Widely Used Blood 
Donor (for transfusion). Has Gained 
49 Ibs. and is a Virile Rugged 
Strong Ma 
Read this letter! How a boy 
used Kelp as a chil jays every word of 
Kelpamalt advertising rang true! 
‘The Kelpamalt Co. 
Bear sine 
Tam a cales engineer 


co. had the 
ing a Drofetsfonat bloat donor at a large hospital here. 
X mighty 


‘The extra: money 


‘good to me. 
hi 


soddousty abd ty" sar 
i¢ has all happened sin 
alt tablets a year ago, ux 

vents from my customers 


ai healthy appear 
mn also i 
way, 


Tse 
y test one humred per rent. 
Fane of Kelpamalt, one each month, have had ninety 
alls from the hospital as a professional blow 

, and atm still going strong. Just last month, the 
¥ blood with his patients compl t= 

led me on having such a wonderful system tobe 
ule top lar ‘alien and till Keep” the 

t 


otacturer'a Note 
homie rma 


Inferior products, nold as kelp 
ic cenuine Seed” Keipammalt a 


mand enuine Apna 
(or'not opmet stomach noe injure 


SPECIAL FREE OFFER 


egy, for fanctnating inatructive 60. 
y ‘Aad Weis Quick Mf ee Foca a 
INS" stadard wi Rd) 
irene for engi ati 

Kelpamalt Co., Devt: 


‘A 
swear these above facts are true, and T sincere! el 
il always be able Co tse (elpamalt a1'T have these 


past Ovelve months, NAME 


Sincerely you 
Harold Bush. 
wal letter—in our files--is typical of the 
res of thousands of other weak, tired out, 
mi. skinny. men and women, 100 Jumbo, size ‘Seer 
pamalt Tablets four to five times “the ‘size 
Tew rents a day to use, 
Seetol Kelpamait. ts sold 
If your dealer has not yet received 
i. $1.00 for speclal introductory size 
hottie Uf 63 tablets io the address at the Nah 
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SEEDOL 


pamaltZZa 


AKRON FIGHTER 


USE DUCO CEMENT for more 
happy landings of your flying 
model. It is strong, quick dry- 
ing, light in weight, easy to use. 
For free working plans send red 
disc from 25c tube. Du Pont, 
Dept. A-3, Wilmington, Del. 

TRANSPARENT 


—choice of Winnie 
Mae, Navy Hell Diy- 
er, Laird 400 


+ WATERPROOF 
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A cLoccep radiator means a hot motor. 
Engine efficiency is ruined. Costly trouble 
often results. 

It’s so easy to keep the radiator clean 
and free of rust and sediment. Sani-Flush 


removes sludge and lime deposits . . . 
keeps the water running freely and the 
motor running cool. Use some Sani-Flush 
yourself, for ten cents, Pour some in the 
radiator (directions on the can). Run the 
motor. Drain. Flush. Refill with clean 
water. Sani-Flush is safe. Cannot harm 
aluminum head, block or motor fittings. 

Clean radiators regularly, twice a year. 
moat find Sant tae ie Gupet atixoous 
for cleaning toilet bowls. y grocery, 
drug, hardware, and five-and-ten-cent prpatl 

8% and 10e sizes. The Hygienic Products 
Company, Canton, Ohio. 


Sani-Flush §9 


KEEPS RADIATORS CLEAN “tpg 


SAVE “3 


ON FRESH ROLL 


—2 


Special Barjain Book listing 
hundreds of other money-raving banxains in photographic 
sed equipment accepted in trade. 


Photographic Headquarters since 1899 


BIG MONEY Assembling 


sto 
‘Scaworthy 
Biappient thing aft. Complcte al 


r Fact 


LEJAY MFG.,1523 W. Lake, Minneapolis,Minn. 
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NEW THERMAL HUNTER PLANE MODEL 
(Continued from page 61 


for fastening to the propeller as shown. 

The front plug and the propeller can be 
assembled by making the rubber end of the 
propeller shaft first. Slip on the plug, ball- 
bearing washer, and then the prop. Hold the 
propeller in place by bending the spiral en- 
gaging hook as shown. If your local supply 
shop does not have the ball-bearing washer, 
three well-oiled flat washers will do. 


‘HE stabilizer is made over a full-size out- 

line and rib plan. The bamboo tips are 
bent in one piece held over a gas flame or 
heated metal until the bamboo is pliable for 
shaping to the outline by hand. The curve, 
when cold, is cut in two halves, which are 
trimmed to size and cemented to the spars. 
Remove the stabilizer and check for perfect 
taper by sighting along the curved rib edges, 
and sanding down the high points. Cover the 
center section with 1/32-in, balsa, top and 
bottom. Sand and smooth all rough spots. 
Cement the finished stabilizer on the stringers 
as shown, and be sure that it is horizontal. 

The rudder, minus the lower rib, is assem- 
bled on the full-size plans. Cement the front 
spar to the cross brace, and rear spar to the 
stabilizer. Fit in the bottom rib and cement 
it to the rudder and stabilizer. The skid por- 
tion is made by bending the bamboo to shape 
and fixing it to the lower cross brace, to the 
end of the longerons, and to the rudder’s 
trailing edge. The bamboo outline is stiffened 
by a laminated balsa assembly, which is ce- 
mented to the outline and the lower portion 
of the stabilizer. The skid is held centrally 
by balsa sheets cemented to the longerons and 
skid sides. Finish the tail by covering the 
front portion of the rudder with balsa sheet. 

Before cutting the longerons at the plug 
end, make eight small hooks, which are bound 
and cemented to the longerons as shown. 
After the two sections are separated, reénforce 
the front square with cement fillets. Into the 
rear part fit two balsa laminated squares with 
the end hook attached as shown. Be sure that 
they are strongly made since they have to 
take care of the rubber torque. 

The wing is made over a full-size outline. 
Make full-size drawings of the ribs, transfer 
the outlines to the balsa, and cut the ribs with 
a razor blade exactly on the line. Note the 
two small cutouts for center spars. Rib No. 1 
and No. 2 have an extra cutout near the trail- 
ing edge for the reénforcing spar. Taper the 
spars to the sizes shown, 


AKE the .wing in two halves. Set the 
finished halves over the plan, hold the 
center ribs in place with pins, and raise and 
block the tips 3 in. for the dihedral. Cement 
in place the center section spars, fillets, and 
other reénforcing members. Let set for a 
quarter of an hour; remove, and fix in the 
lower center spar and the short rear spar. 
The strength of the wing is almost doubled 
by covering the leading and center portion 
with a balsa sheet, as shown by the grain 
lines. Work from the center spar out, and let 
the sheet overlap the leading edge. This por- 
tion can be sanded later to the rib outline. 
Sand and finish with No. 10/0 sandpaper. 
Colored tissue is used for covering, yellow 
for the wing and stabilizer, and red for the 
fuselage and rudder. On this kind of paper 
the grain must be lengthwise on fuselage 
and spanwise on wing and tail. Use dope for 
cement. Cut the paper to an approximate 
size and tack it at only one point on the mid- 
dle of the center rib. Now coat the entire 
tip rib and cement the paper to it so that it 
will form a smooth triangle with the apex 
at the center. Keep the tension while the 
dope is setting. Finish the covering by coat- 
ing spars and fixing paper from tip toward 
center. The next operation is to break the 


center tack and cement the paper on the cen- 
ter portion of the wing or tail surface. The 
paper will be fastened to the uncemented 
ribs when the surfaces are doped. On the 
fuselage the paper must be cemented to all 
the uprights and cross braces. 

The wrinkles are removed by wetting the 
paper with water. While the paper is dry- 
ing, the wing or tail can be straightened. 

The model is coated with one or two appli- 
cations of regular model dope. The celluloid 
windows are then cut and cemented. 

Assemble the model with rubber bands. 
Make up a 10-strand motor of %-in. flat 
rubber, brown preferred, and place it inside 
the fuselage. Be sure to use safety hooks 
throughout. Check the line-up. Everything 
should be straight except the right wing, fac- 


The model lands safely from a test flight 


ing the model, which should have a slight 
““wash-in” to counteract the torque. It is very 
important that the model is balanced exactly 
1% in. behind the leading edge on the center 
portion. If the balance is off, correct it by 
adding the required weight. 

Test flights should be made on calm days 
or during the twilight when the wind dies 
down. For the first glide, the motor is wound 
50 to 70 turns. If it flies well on this power, 
try more turns. If the model stalls on this 
low wind-up, check the C.G. If the C.G. is 
all right, note if the incidence of the stabilizer 
is too negative. A dive calls for the same 
check up except that the stabilizer might be 
positi' Correct any misalignments found, 
and make another test. If it still misbehaves, 
keep on checking the wing, the C.G., and the 
tail settings. 

Tf the model tends to bank sharply, check 
the incidence of the wing which is on the 
outside of the circle and also the rudder set- 
ting. Decrease the incidence or neutralize the 
rudder. By now the model should behave 
fairly well, and it can be wound up from 
250 to 300 turns for checking the glide. 

After the model is fairly stable, it is wound 
about 400 turns, and then hand launched into 
the breeze. The glide should be flat without 
stalling and should circle to the right. 

The climb adjustments are made by offset- 
ting the thrust line. If the model has a ten- 
dency to stall, the propeller is pointed down 
by placing a balsa strip between the plug and 
the fuselage. Keep on adding down thrust 
until a smooth climb is obtained. If the 
model has a tendency to spiral with the 
torque, have the prop. pull to the right side 
until the ship climbs straight up or with a 
slight left turn, After the correct offsetting 
is found, the plug can be cut to suit. 

For contest or endurance flights, the rub- 
ber is lubricated, stretched three times its 
length, and wound about 800 turns with a 
geared winder. 

The model conforms to the National Aero- 
nautic Association model competition rules, 
both in fuselage cross section and wing load- 
ing of 1 oz. per 50 sq. in. of wing area. 


POPULAR SCIENCE MONTHLY 


THE NEW AMERICAN FLAT BOW 


Hurry! 


‘Testing the curve of the tillered bow on a grid- 
iron chalked on the floor. In circle: Using a 
spokeshave to cut the belly down to guide lines 


Place the bow in the vise and have an assist- 
ant pull carefully on the lower tip while you 
pull the upper and slip the loop in place in 
the nock. Do not push on the limbs, for a 
breaking bow nearly always throws splinters 
forward with murderous force. The string is 
likely to stretch considerably, and you will 
have to adjust the timber hitch several times be- 
fore you hold the bow bent to any great depth, 

As soon as you have a bend of some 5 or 6 
in. in the bow, place the tiller on the handle 
and hold the bow, back down, on the floor, 
steadying it with your toes. Then pull the 
string up a few notches on the tiller with both 
hands. Have your assistant ready with a piece 
of chalk to mark any section which does not 
bend evenly, for the whole bow must con- 
tribute to the shot if you are to obtain the 
utmost efficiency. 

Let the bow down, unbrace it—that is, slip 
the loop out of the upper nock—and replace 
| in the vise for scraping at the spots marked 
| by the chalk, To make sure that the whole 
section is reduced evenly, rub the part to be 
scraped with soft pencil lead. By scraping the 
marks away, you remove a thin layer of wood 


PUBLISHED! 
EVERYTHING 


and will not risk reducing one side more than 
the other. 
Flat bows bend in a different arc than or- 


dinary long bows practically a perfect arc, by AND 
slightly flattened in the center opposite the 

grip. So slight is this flattening that the radius ns }\ ANYTHING 
of the curve of each limb should be the same we eo IN RADIO 
a the length of the draw—in this case 28 in. RADIO SERVE 

If a template like that on the following page uous 

is laid on the floor and the bow worked down = e 


carefully until it fits neatly within the arcs, 
you are practically sure to produce a bow 
which will give flat trajectory, good distance, 
and little jar. Do not keep the bow at full 
draw more than a few seconds at a time. 

Generally speaking, the bend should show 
first in the center of the limbs, then in to- 
ward the grip, and lastly in the third of the 
limbs nearest the tips. Allowing the tips to 
bend too early in the work weakens them ex- | 
cessively and produces what are known as 
“whip ends.” 

Finally the corners of the limbs are rounded 
slightly to lessen the danger of denting. Draw 
a line 1/16 in. each side of the back corners 
and 3/32 in. from the belly corners and round 
only to these lines. Sand with No. 6/0 garnet 
paper until fairly smooth and rub on a good 
coat of shellac. (Continued on page 94) 


Here is the world of radio between 
the covers of a big, exclusive radio 
catalog. Here you will find anything 
and everything in radio—thousands 
upon thousands of items. Sets, Parts, 
Tubes, Kits, Amateur Equipment, 
Sound Amplifiers and Systems— 
whatever you want when you want 
it. Here too you will find complete 
parts for all kits described in this 
magazine, 


Send for the FREE catalog today. 
You will find it interesting, instruc- 
tive—a helpful addition to your 
library. It is the shopper's guide to 
radio—used by radio fans, amateurs, 
experimenters, service men and 
dealers—showing lowest Wholesale 
prices on standard, nationally adver- 
tised, radio merchandise. Mail the 
convenient coupon for your copy. 


Wholesale Radio Service Co., Inc., Dept. H-9 
100 Sixth Avenue, New York’ 
Please RUSH a FREE copy of your big exclusive 


Slight reductions are made with the 
blade of a penknife or a steel scraper. 
The wood is first marked with soft 
pencil so no spots will be overlooked 


State. : ' 


WHOLESALE RADIO SERVICE (0 


CHICAGO. ILL. 
901 W JACKSON BLVD 


NEW YORK.NY. ATLANTA. GA 
100 SIXTH AVE. 430WPEACHTREESTNW 


NEWARK.N.J. 
219 CENTRAL AVE. 


Especial care and delicacy are 
required in trimming down the 
tips or ends of the limbs where 
the bow is narrow. The best 
- safeguard is to test the bend 
frequently by using the tiller 


BRONX.WY. 
S47 EFORDWAM RD. 
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3 Build the Great eens: eh 


Construction sets, fitinues and blueorints for all 
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hip, 


Sane A'Pacln : 
Cesar Wiastested catalog. 


A. J. FISHER 
1002-2 Etowah Ave. yal Dak, Mich, 


WOOD for HOMECRAFTERS! 


Save money on fancy native and beautiful for- 
eign veneers . . . walnut burl, crotches, stump 
wood, gun stock blanks, etc. Also plywood and 
veneered panels. Free Catalogue. Special offers. 


BUY DIRECT FROM MANUFACTURER 
NICKEY BROTHERS, INC., Dept. P. S., Memphis, Tenn. 


60 POWER TELESCOPE $2.29 


VARIABLE EYEPIECE 20X-40X-60X 
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For Economy BUY — For Income SELL—The 
EIFEL-GEARED PJIERENCH KIT 
NEW 7" and 84," Sizes 
Jaws 


Each with 3 Instantly Changeable | 
—No. 1, for all Pliers, and | 
PIPE work, “chewed” mats etc.; No. 3, 


| 


Wrapping the grip with crab line. The line 
is clove-hitched to a convenient nail or hook 


The bow is now ready to shoot for the first 
time. Although it is not essential, my own 
practice in breaking in a new bow is to select 
arrows considerably heavier than those to be 
used later. If heavy arrows are available, use 
them for about 200 shots, as this works the 
bow down without permitting it to recoil too 
sharply. Birch hunting arrows 34 in. in diam- 
eter are about the right weight for this pur- 
pose; otherwise use cheap birch target arrows. 
They can be obtained from archery dealers or 
sporting goods stores for so little that it hard- 
ly pays to attempt to make them. Besides the 
shooting tab to protect the fingers, an arm 
guard or “bracer” is needed to prevent the 


| bowstring from bruising the left forearm. The 


conventional bracer is made of heavy leather, 
but a piece of fiber or thin, narrow strip of 
hardwood may be tied on to serve the purpose. 

Now tiller the bow again. It will have lost 
weight and changed shape slightly, and will 
need further correction. 

Glue on a thin piece of white pine to round 
out the back of the bow. Taper it in grace- 
fully to meet the back of the bow, and round 
it into the sides. A serviceable grip is made by 
serving the bow with crab line, chalk line, or 
braided trolling line. The total length of the 
grip should be about 4 in., the winding occu- 
pying 314 in. of this space and the balance 
being covered by leather circlets. The upper 
circlet has a projection at the left of the bow; 
this serves as an arrow plate and prevents ar- 
rows from wearing the wood as they leave the 
bow. Use rather thick leather so it may be 
whittled away from the underside to a thick- 
ness equal to the string binding. The outer 
edge is trimmed to a feather edge and the 
ends thinned to make a neat joint; then the 
leather is dampened, glue coated, and bound in 
place with narrow strips of cloth until dry. 
As soon as the leather is dry, shellac the whole 
handle. The cord may then be painted as suits 
the bowyer’s fancy, and another coat of shel- 
lac applied to protect the color. 

Plush, velvet, leather, and gimp braid are 
also used to pad handles, but cord affords a 
firm grip and is very durable. 

Once the new bow has been well tested and 
has proved itself satisfactory it should be 
cleaned carefully. Remove all tool marks and 
thoroughly sand it with the finest garnet pa- 
per. Thin some white shellac about fifty per- 
cent with alcohol, turn a little on a soft, lint- 
less cotton cloth, and rub the bow briskly un- 
til the shellac has dried and a surface begins to 
show. It will be necessary to work a short 
section at a time and to go over the whole 
bow several times to build up a shellac sur- 
face. Smooth lightly with very fine paper or 
steel wool and rub with furniture or piano 
polish until a dull gloss finish results. This 
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(Continued from page 03) 


method builds up a surface so thin that it will 
not crack with bending, yet thoroughly water 
resistant and beautiful to the eye. A bow care- 
fully waxed and polished after each field day 
soon takes on a fine luster, and the surface | 
becomes toughened. 
If, after a month or so of regular shooting, | 
the bow is found too strong for comfort, it | 
can be reduced to suit and refinished. | 
So far as the making of various types of | 
arrows, bowstrings, bracers, quivers, targets, 
and other archery tackle is concerned, there | 
are several excellent handbooks and a variety 
of booklets that give detailed information. | 
Keep the bow unbraced when not in use. 
Hang it from a peg or lay it on a shelf or 
across a pair of pegs supporting the middle 
third of the bow. A good bow rack can be 
made by driving sharp-pointed finishing nails | 
from which the heads have been clipped part 
way into a plaster wall and slipping over | 
them dowels in which a hole has been bored. | 
The holes in the dowels should be a close fit. 
If the nails are driven at a slight upward angle 
and the dowels are cut to fit the wall closely, 
the effect will be that of wooden pins set in 
the plaster. If the nails alone were used, the 
iron would corrode and leave unsightly marks 
on the bow. 
A shelf, too narrow to accumulate other 
impedimenta and with a raised edge, makes 


/ Diagram to aid 
| in testing the 
curve of a bow | 


WHEN THE 20W, 
TILLERED TO pia 
Fu DRAW. 7% | | 7. 
FITS WITHIN ] 

THIS ARC 

ITS READY 

TO SHOOT 


9 


PLACE INSIDE OF RISER 
AND CENTER OF BOW HERE 
WHEN TESTING FOR CURVE | 


BOWLINE KNOT 


TIMBER HITCH 


A fiat bow stave with handle riser glued on, 
as purchased from dealer; and the knots used 
at upper and lower ends of the bowstring 


an excellent place to lay a bow. It can be 
provided with a backboard bearing pegs for 
hanging other archery supplies. 

If you must keep your bow in a steam- 
heated apartment during the winter, place it 
in the coolest dry room. Hot, dry heat soon 
makes a bow brittle. When storing the bow, 
wrap it from end to end in a strip of woolen 
cloth, such as an old spiral legging before 
slipping it into a bow case. It should be in- 
spected from time to time, warmed occasion- 
ally, and strung and bent at intervals during | 
the off season. In short, it should have about 
the same consideration that you give your 
rifle or your golf equipment. 
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PANELED CABINET AND 
CUPBOARD DOORS 
(Continued from page or) 


side was chosen because of its simplicity. 

Cleaning up. The doors are ready, after put- 
ting in the dowels, to be cleaned up. Sand all 
joints flush. If a bench sander is available, it 
will be found the ideal tool for this part of 
the work (Fig. 10). 

It is often desirable to put in a cross rail or 
two, either for appearance in a long door, or 
to enable the use of smaller pieces of panel- 
ing. The length of such rails will be the same 
as the top and bottom rails, the same width 
as the top one, but grooved on both edges to 
take the paneling. These rails need not be 
dowel 

When two doors meet with the type of 
joint shown in Fig. 11, one stile must be made 
the width of the lap wider than the adjoining 
so that both stiles will show the same width 
‘on the face side when the doors are hung. In 
fine cabinetwork, the two meeting stiles should 
be reduced in width so as to appear as one 
stile in width; in common work, however, 
they are better left full width for strength. 
More durable and sturdier doors may be made 
by using material 14 rather than 34 in. thick. 

Large sections of wall paneling may be 
made with an elaboration of this system, 
which will be found simple, speedy, and eco- 
nomical. 


PENCIL-POINTING BOX 
TRAPS THE POWDER 


RDINARY sandpaper pads used by drafts- 

men do their work well enough, but the 
powdered lead must be jarred off, leaving some 
of it afloat in the air to smudge drawings, and 
such pads are especially objectionable for art 
students because of the charcoal dust that is 


FINE 
SANDPAPER 


COARSE 
SANDPAPER 


When drafting pencil points are sharpened 
on the sandpaper, the dust falls in the box 


spread around. The box illustrated is an im- 
provement because it traps most of the dust. 

Built of 14-in. wood, the box is fitted with 
two sloping shelves made by ripping diag- 
onally a piece of wood 114 in. square. The 
shelves are nailed in so as to leave pockets be- 
neath, Paste fine sandpaper on one slope, and 
coarser on the other. With care the paper will 
last a long time. 

Let pencil shavings fall into the box, Dust 
from the leads rubbed on the sandpaper will 
sift down of itself. If the box is knocked to 
the floor, it will almost certainly land on the 
bottom or the sides, in which case the pockets 
will prevent any spilling of the contents; yet 
if it is held upside down over the wastebasket 
and tapped, it can easily be emptied.—E. L. 

GRAPHITE HELPS TO PREVENT 

SCORING TAILSTOCK CENTER 

Waite lead and oil are commonly used to 
lubricate the tailstock center of a metal-turn- 
ing lathe. If a small amount of powdered 


graphite is added, it will help prevent the pos- 
sibility of a scored or burned center.—W. C. 


In 1935 not a single passenger's life was lost 
by America’s SAFE railroads. Union Pacific 
high-speed Streamliners use Pennzoil motor oil, 


safe lubrication in your own car. Ask 
your independent Pennzoil dealer 
for complete Pennzoil lubrication. 


Pennzoil will give you more miles of 


great 


NEW PENNZOIL gives 
your motor the same 
safe, sure protection 


New Pennzoil — refined from 
100% pure Pennsylvania crude 
—rushes its tough protective 
film to every moving part the 
instant you start the motor. 

Its freedom from sludge-form- 
ing elements saves you money 
three ways—up to half your 
oil cost, an extra mile or two per 
gallon of gas, with almost com- 
plete freedom from valve and 
piston ring repairs. 


Member Penn. Grade Crude Oil Assn. Permit No. 2 
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ELECTRIC ARC 
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For Personal or Shop Use—or Go 
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RECORD-KEEPING 
EFFICIENCY. . 


‘OORE'S Loose Leaf Binders and Record 
Sheets will help you keep your records 
more conveniently, more economically. 
Simple and accessible. A great number of shects 
may be safely held in'small space. Sheets may 
‘be removed instantly without disturbing others. 
Pages easy to transfer. Held in perfect security 
and alignment. 


BOOK 


Contains life - size 
bookkeeping forms 
completely filled in, 
illustrating uses— 
a MOORE form for 
every kind of record. Will help you with your 
accounting problems. Used by over 300,000 
leading firms. Fill in coupon, attach to lette 
hend, mail, and 140 page book’ will be sent 


JOHN C. MOORE CORP., Est. 1839 
6185 Stone Street, Rochester, N. Y. 


190 Pages | 
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YOUR MICROSCOPE SHOWS YOU 
DANCING DRAGONS 


‘Continued from 


ses trich- 
muscle 


The deadly trichina worm, which ci 
inosis by embedding itself in an 


specimens, transfer them to a five-percent glyc- 
erin solution (one part glycerin to nineteen 
parts distilled water), and set aside until the 
water evaporates. This process requires usu- 
ally two or three days but may have to 
be prolonged several weeks for very delicate 
specimens. When the water has evaporated, 
the nemas are in pure glyc Finally, mount 
in pure glycerin or in glycerin jelly. 

This jelly, a handy mounting medium for 
specimens not completely dehydrated, is made 
as follows: Soak a quantity of dry gelatin in 
cold water for about thirty minutes, until it 
becomes soft. Drain off all the water, leaving 
nothing but the swollen gelatin. Warm this 
in a double boiler until it melts. Add a small 
quantity of white of egg (egg albumen) and 
stir thoroughly. The heating causes the al- 
bumen to coagulate into a precipitate that 
carries away all impurities, leaving the gela- 
tin clear. Filter the gelatin through hot flan- 
nel and add an equal volume of glycerin, and 
about one gram of chloral hydrate for every 
gram of gelatin used. Mix the ingredients by 
shaking. Let the jelly stand in a warm place 
until the bubbles rise and disappear. In mount- 
ing, take care to avoid including air bubbles 
under the cover glass, because they will not 
work their way out as they do when balsam 
is used. 


E GLYCERIN jelly refuses to harden when 
cooled, it either contains too much water, 
which can be removed by warming over a 
water bath, or was heated too much in being 
melted. In mounting a specimen, warm the 
jelly to render it fluid, and warm the slide 
and cover glass to prevent sudden cooling. 

A nematode is incased in a tough, trans- 
parent layer or “skin” which generally con- 
sists of two laminations, the cuticula and sub- 
cuticula, Nematodes shed their skins like 
snakes, so that the under layer later becomes 
the outer one. Each of the two cuticular lay- 
ers is, in turn, composed of several other lay- 
ers, usually three, 

Careful observation will reveal that the 
skin of almost every nematode is marked by 
fine lines or striations running across the body, 
at top and bottom, but not traversing the 
sides. One cause of these crosswise markings 


Head of a vinegar eel, photographed by “re- 
lief lighting” from the microscope’s mirror 


age 43) 


is found in the endless whipping of the worm’s 
body in characteristic nematode fashion, and 
the consequent alternate stretching and com- 
pressing of the cuticula. 

Sometimes it is possible to separate the skin 
of a vinegar eel by adding a few drops of ab- 
solute alcohol to the drop of water on a slide 
containing the tiny worm. This causes the 
internal organs to separate from the incasing 
walls and shrink into a slender line extending 
from end to end of the cuticular cylinder, 
probably by absorbing water from the worm’s 
insides. If a cover glass is dropped over the 
specimen, and a drop or two or some stain 
such as Loeffler’s methylene blue solution is 
added to the cover glass edge and allowed to 
diffuse underneath the glass, the almost in- 
visible cuticular sheath will be brought out 
plainly, the dye remaining outside it and thus 
marking the sheath boundaries. 

If you find a nematode with a thick, loose 
skin, you can watch it in the process of molt- 
ing. During its growth, a nematode sheds its 
outer covering, and the lining of its mouth, 
esophagus, and rectum about four times. In 
species having tiny teeth in the pharynx, two 
and sometimes three complete sets of teeth can 
be seen, for these are shed along with the 
cuticula. 


The dagger nematode, as sketched by a nema- 
tologist of the Department of Agriculture 


The digestive system of the nema includes 
a mouth that is adapted either to biting or 
sucking; and the esophagus, intestine, and rec- 
tum, There are glands in the mouth to aid 
digestion. Nemas with movable, muscular lips 
frequently have toothed gripping organs, 

The esophagus is seen in a variety of forms, 
from a simple tube to a complicated organ 
having a bulblike swelling useful in exerting 
powerful sucking forces. The intestine is es- 
sentially a long tube, although there is in some 
specimens the suggestion of a stomach at the 
front end. 

The nematode has no heart-and-artery cir- 
culatory system as do higher animals. The 
body cavity contains a colorless fluid that 
splashes about irregularly as the body is 
moved, bathing the organs. Perhaps the con- 
stant whipping action of these tiny worms is 
to their circulatory system what the beating 
of a heart is to that of larger animals. 


ENcirciine the esophagus, near the mid- 
dle of the neck, is a ring-shaped bundle of 
nerve fibers that form a simple brain. Extend- 
ing from it to other parts of the body arenerves 
which control the organs and muscles. Several 
species have distinct eyes or eye spots, some- 
times equipped with tiny lenses which prob- 
ably act as light collectors rather than image- 
forming devices. Running back from the eyes 
to the nerve ring are nerve fibers. 

Other important organs visible to the micro- 
scopist include the sexual apparatus, hairs or 
spines which apparently serve as tactile hairs 
for feeling the way past obstacles, and sever- 
al items whose use remains a mystery. 

Among the most prominent of these myster- 
ious devices are the “lateral organs,” two 
sense organs (Continued on page 97) 


al: 
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situated on the outside of the head, one on 
either side. The function of these organs is 
thought to be that of a chemical sense organ. 
The outer parts of these organs may be in the 
form of a spiral, circle, helix, or merely a 
straight projection. They are directly con- 
nected with the central nerve organs. 

Nematodes cause millions of dollars worth 
of damage every year and are responsible for 
a great many deaths. Hookworms, which at- 
tach themselves to the intestinal walls and 
drain the energy of their host, are nematodes. 
So are the worms that are found in sheep, 
hogs, and many other domestic animals. The 
dreaded trichina worm, which by burying it- 
self in the muscles of a pig causes the disease 
known as trichinosis in the animal, and in hu- 
mans who eat improperly cooked pork ob- 
tained from such a slaughtered pig, is among 
the most dangerous of nematodes, 


Mc of the research work carried on by 
Government nematologists is directed 
towards combating the nemas which attack 
such useful plants as wheat, sugar beets, and 
strawberries. The root-knot nema, one of the 
worst of this class, is known to attack nearly 
a thousand different plants. 

The Nematology Laboratory of the U. S. 
Department of Agriculture is one of the most 
‘unusual and important workshops operated by 
Uncle Sam's scientists. Here highly trained 
workers do nothing but study nematodes, 
make marvelously detailed drawings of them, 
develop better ways of seeing them with mi- 
croscopes, work out methods of combating 
their destructiveness, and even learn how to 
put some of them to useful work! They have 
discovered one kind of nema that will at- 
tack and devour another nematode whose 
specialty is damaging citrous-tree roots. There 
are nemas that kill insect larvae, destroy the 
eggs of such injurious insects as grasshoppers, 
and even transmit diseases which kill destruc- 
tive insects. 

In the nematology laboratory at Washing- 
ton you will not find much photomicrographic 
activity. No satisfactory method of recording 
photographically the delicate details of nema- 
todes has been developed, so the nematologists 
are at the same time expert artists. The mak- 
ing of a complete drawing may require 
months of work and thousands of observa- 
tions. Efficient drawing equipment, head-rests 
that reduce the fatigue of hours of observa- 
tion, and the best microscopes in the world 
are used. Still, much of the success depends on 
downright skill and patience of the observer. 


SCIENCE MAY REALIZE 
ALCHEMIST’S DREAM 


Arrrriciat production of gold in the labo- 
ratory, in quantities sufficient to cause the dis- 
placement of this metal as the world’s money 
standard, is a possibility envisioned by Prof. 
S. C. Lind of the University of Minnesota. 
Research workers in the field of artificial radio- 
activity, he states, have been able to change 
one clement into another by bombarding and 
breaking up atoms. If more efficient means 
can be discovered, economical production of 
gold from baser metals will drive the price of 
the rare metal down to a fraction of its pres- 
ent value, he asserts. 


BOYS ARE LEFT-HANDED 
MORE OFTEN THAN GIRLS 


LEFT-HANDEDNESS is more common among 
boys than girls, according to the report of the 
city physician’ who examined over 7,000 
schoolchildren in Stuttgart, Germany. Ten 
percent of the boys were left-handed; only 
seven percent of the girls. 
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IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 
$15.00 a week in your spare time by taking 
orders for Porutar & Montuty from 
your friends. No selling required. Turn extra 
hours into extra dollars. 
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at Home 


Many Finish in 2 Years 
Youcan complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school_ work 
~Prepares you for entrance to college. Stand- 
ard_H., S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jectsifetesired. High Schooleducation is very important 

advancement in business and industry and socially. 


College Entrance 
During the past 14 years, our be School graduates 
have nm admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


Business—Industry 
To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry— 
talk intelligently on matters requiring a knowledge of 
raphy, History, and Economics. 

In Industry—Mechanical and Engineering lines— 
pot must have at least _an elementary knowledge of 

*hysics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 


An Educational Institution 
‘The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 
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MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


Contest RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopuLar Scrence MonTHLY, 
353 Fourth Avenue, New York, N. Y. 


“SATISFIES HABIT OF 
ASKING QUESTIONS” 


Home study is not entirely correspond- 
ence school work, although I have taken 
work that way and still do. A lot of my 
home study consists of sitting down in my 
easy chair in the evening with a good book 
(facts, not fiction) and reading about what 
is going on in the world . . . literature, 
science, travel and history. 

The correspondence school, however, 
has opened up a vast field for me that 
otherwise would be wholly closed and at 
no time during the past fifteen years have 
I been without something to study. 

Diplomas to date—none. Nor am I 
ashamed of that. But knowledge—plenty! 
Some of it has been a help in my business, 
enabling me to earn more money, but by 
far the most valuable part of it has been 
the fun of delving into things about which 
I knew little or nothing . . . whether there 
was any money involved or not. 

My first attempt at correspondence 
study was typewriting. I faithfully prac- 
ticed until I had a good working knowledge 
of the machine; then found myself so deep 
in work that I had no time to go further. 
Yet part of my job required typing and 
so my home study was useful. 


LEARN AT HOME 


Are youadult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnishall texts, including 14-volume LawLibra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL.B. 
conferred. Low cost, easy terms. Send NOW 
for Free,64-page“Law'TrainingforLeadership.” 
LaSalle Extension University, Dept. 883-1, Chicago 
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US.GOVTJOBS 


Earn $1850 to $3000 a Year 
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ONCE, address, Arthur R. Patterson, PATTERSON SCHOOL, 
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RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. "Practical training with 
modern equipment at New York and Chicago schoo! 


Also specialized courses and Home Study Course 
under "No obligation” plan, Illustrated 
catalog on request, 
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Secrets of Success 


Always interested in snapping pictures, 
I followed photography by mail until new 
circumstances prevented further study. It 
was just a hobby, perhaps, but I have often 
cashed in on it as the result of my study 
at home. 

Even though changes in my own par- 
ticular situation have prevented the com- 
pletion of courses of study, I always see 
to it that I have all the materials of every 
course on hand. These form a part of my 
library and a valuable part of it. No matter 
how foreign at first it may seen to be to 
the work in which I am engaged, I usually 
find use for the knowledge gained by home 
study even though I have come now to 
consider it a hobby rather than a deliberate 
attempt to elevate my status in the social 
or economic world. It satisfies my never- 
lost boyish habit of asking questions. 

—W. F. M., Ballston Spa, N. ¥. 


RIGHT HAND CRIPPLED 
AT AGE OF 32 


Twenty years ago while working at the 
~ carpenter's trade I had a serious accident. 
Fell off a scaffold through a plate glass 
window, severed all the arteries and lead- 
ers on the front of my wrist and came 
near bleeding to death. After several weeks 
in the hospital I came out with my right 
hand completely helpless. 

The carpenter’s trade was all I knew, I 
was 32 years old and there were not any 
workman’s compensation laws in the State | 
at the time. I did get $400 from the union 
for total disability but with a wife and 
three children to support the future looked 
pretty black. However, the State Voca- 
tional Department for Rehabilitation was @ If you work in industrial power and lighting plants; in 


newly organized and reading an account of small community power and light plants; in municipal 


it in the newspaper, I made up my mind to ‘ ; : ; 
write and see if the Department could do pumping stations for water supply; in construction work, 


anything to help me in my difficulties. including trucks, tractors, hoists, graders and power 
The result was that the State paid for shovels; in transportation, with special reference to buses, 


and gave me a course with the : q : g tna A 
Schools in building contracting. I studied rail buses, locomotives: in marine service, including ocean 


hard at it, burning the midnight oil many liners, freighters, river and lake vessels, yachts and small 
a time until one and two o’clock in the Gabin-eruisers— 
morning. I found that the part in which I 


was most interested, and to which I took You should become an expert 
the most readily, was drafting although it * 7 ’ 
was pretty hard for one who had never on Diesel Engines! 
used his left hand. It was like being Your future depends on it. And the time to insure your 
educated all over again. : . 

About three-quarters of the way through future is—today. In your spare time, by study of the 
the course, I got a job as draftsman and LC.S. Diesel Power Course, you can become an expert. 


detailer with the ————— Lumber Co. 
I kept on improving and, as I got ex- 
perience, my salary was’ being raised. 
From the financial standpoint, I was doing 
far better than I had ever done, or ex- 
pected to do. In five years I was making 
$75 a week. | 

When the depression hit the 
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Company in June 1931 and they went out | BOX .7658-H,. SCRANTON, PERNA; 
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employed, thanks to my home study. Jobs (AIR CONDITIONING {] AUTOMOBILE COURSE CRADIO 


for a trained man are easy to get, especial- 
ly in my line, for I have been offered no | 
less than eight in the last six months. Not 
only that, but wages are going back up City... sserene State 
again; getting near to what they used to Pieeead Reaets 
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for me, anyway. ‘ ital as reine ss 
> anyway. . If vou reside in Canada, send this coupon to the International Correspandence Schools Canadian, Limited, 
—A. J. D., Jacksonville, Fla. ‘Montreal, 
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Secrets of Success 


PROFITS INDIRECTLY 
FROM HOME STUDY 


It was during my first years of high 


school that I became interested in taxi- | 


dermy and entomology. I started to collect 
specimens of animals and insects about 
four years ago but found that I ruined or 
mutilated many of them due to my in- 
experience. 

Realizing that I lacked technique, I 
searched the local libraries but found little 
literature of any help. My last resort was 
to answer an advertisement of the 
School. From them I learned that for a 
small sum of money I could obtain a com- 
plete course in collecting, mounting and 
preserving animals along with another 
course in furcraft. I grasped this oppor- 
tunity and I have never regretted it. 

Now that I have completed the course I 
do not intend to sell my services as a taxi- 
dermist or entomologist. But being a 
farmer gives me great opportunity to 
realize indirect profit from this hobby of 
mine. It is when a strange bug or insect 
is destroying some crop, when some pe- 
culiar worm is feasting on ear corn, or 
when a little web “house” is found on an 
orchard tree that the study which I have | 
appreciated. When I discover such | 
I cyanide and mount them. Later 
ify them and discover means of 
checking their invasions or getting rid of 
them entire 

However, as I master things step by 
step, I find that there is always more to 
learn. I am thankful to the Government 
for publishing an endless number of bul- 
letins dealing with every branch of agri- 
culture and also to farming magazines. 
These keep me busy during my spare time, 
devouring helpful hints and kinks which 
often mean direct savings or profits to me. 
Last but not least, I am proud to say that 
POPULAR SCIENCE MONTHLY is as 
educational to me on the farm as it might 
be to anybody ele at any other trade. 


BOX CONNECTORS FOR ELECTRIC 
WORK MADE FROM COUPLINGS 


Couptincs may be used on steel-tubing 
electrical jobs if you run out of box con- 
nectors and it is inconvenient to replenish 
your supply. Unscrew one end, remove the 
“squeeze” collar, and insert the coupling 
body in the knockout hole in the outlet 
box or cabinet. Tighten the coupling first 
with the end part removed. The end of the 
tubing and inside end of the coupling 
should be reamed if the edges are sharp. 
A coupling used in this manner can be 
tightened more thoroughly than a lock nut 
on a regular box connector. 


WALL BOARD USED IN PLACE OF 
EXTRA LARGE DRAWING BOARD 


NEEDING a large drawing board and not 
having the time to get one, I obtained a 
sheet of composition wall board 3 by 5 ft., 
which came squared quite accurately. After 
it had served its purpose, I found it useful 
as a base on which to thumb tack large 
blueprints for easy examination —L. N. G 


Z., Shawano, Wis. , 
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Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make beautiful colored glaze finishes on concrete 

walls. New, low cost method. Make 
FIS00 ‘designs of vases, Jars, birdbaths, etc. with 
out molds, power or costly tools. Use only 
sand and cement. No experience needed. 
Learn glazing, decorative water-proofing, 
pottery making. Send 10c TODAY 
for booklet, color plates and com- 
plete details. 


; \e NATIONAL POTTERIES COMPANY 
SS 424 Second Ave. So., Room 22, 


Minneapolis, Minnesota 
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Be a Trained Criminologist 
and Court Expert 


Increased interest in law enforcement has fo- 
cussed attention on scientific methods of crime 
detection. The qualified expert succeeds where 
the untrained detective fails. Fit yourself for 
big pay in this lucrative Profession by HOME 

Fingerprints, Legal _ Chemistry, 


Microscopy, graphy, Handwriting, 
Grapholog Criminal Psycholo; 
Each course complete. Students given free ad- 
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HAND-TOOLED LEATHER 
BRACELETS AND PINS 


(Continued from page 63) 


outside center of the frame with leather ce- 
ment. Then glue the flesh side of the tooled 
or toppiece of leather to the outside of the 
padded frame. The inside piece of leather is 
then cemented in place. Slip the bracelet over 
a cylindrical piece of wood and complete 
punching through the inside piece of leather. 
Lace all around with a loop stitch. When the 
lacing is completed, tap the seams lightly with 
a wood mallet. Stain the edges with India ink 
and then polish. 

The method of tooling, punching, and as- 
sembling the bar pin is the same with the 
exception of the lacing margin, which should 
be 3/32 in. from the edge for the thong lac- 
ing. The materials are: 2 pe. tooling calf 1 by 
256 in.; 1 pe ceiluloid % by 11/16 by 214 

2 of 2-in. thong for lacing ete 
. 26-gauge copper 11/16 by 2%4 
Cut the material to shape as illustrated. Barts 
for the pin assembly may be purchased from 
a manufacturing jeweler or supply house or 
taken from some piece of ten-cent jewelry. 
The size of the pin illustrated is catalogued as 
1% in, in length. 

In assembling the pin parts, soft solder the 
catch and stem to the copper plate, placing 
them 1% in. apart, center to center. Fasten 
the pin to the stem by inserting a small length 
of wire rod through holes in the stem made 
for this purpose; then tap on a rivetlike head 
with small hammer. 

When the pin plate is assembled, fasten it to 
the bottom side of the celluloid with a few 
drops of acetone; this will fuse the celluloid 
and cause the plate to stick firmly. 

The bottom piece of leather is punched 114 
in., center to center, as shown to fit over the 
pin stem and catch. Punch for the thong lac- 
ing as described for the bracelet, but use a 
flat board surface instead of a round piece. 


MELTED STICK SHELLAC 
REPAIRS WOODWORK 


Stick shellac in a large variety of trans- 
parent and opaque colors is sold by dealers in 
wood-finishing supplies for the purpose of 
patching cracks, holes, and other blemishes in 
furniture. The shellac is applied with a hot 
knife or small soldering iron, very much as if 
it were sealing wax. After it has hardened, it 
is trimmed flush with a sharp chisel or knife 
and sanded perfectly level. The repair often 
can be detected only by close examination, 
provided the color matches well. 

If the commercial product cannot readily 
be obtained, a substitute can be made by 
placing a cupful of powdered or flake shellac 
in a piece of cloth about 12 in. square, folding 
and tying the corners, and immersing the bag 
in a pan of boiling water for about ten min- 
utes. Lift out the bag, drain for a few sec- 
onds, and squeeze the shellac into a plastic 
ball. Then remove it from the cloth and roll 
it into sticks of convenient size. This forms a 
tough, hard filling of the natural shellac color. 
Dry pigments may be added as necessary to 
the shellac so that it will match the work to 
be patched —W. C. C. 


CUTLASSES FOR SHIP MODELS 


Ax appep touch to a nineteenth century 
naval ship model is the cutlasses which were 
usually hung under the poop deck in the 
break. These can be made of pins or thin wire. 
Cut them to scale length, bend a loop at one 
end, flatten one side to represent the guard, 
and paint—Joun HinTErNHorr. 
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north as men travel 
south, until finally it 
shines continuously 
in the no 
For 1,500 years men 
faughed at the “gullibil- 
ity” of the a until, 
by sailing past the Equator, 
Europeans of the Middle Ages 
DISCOVERED what the Egyptians KNEW thousands of 
years before. 


Suppressed Knowledge of Ancient Sages 
lost to the world for 3,000 years, but preserved by the FEW 
who could appreciate and use it —is available to you, through 
association with the Rosicrucians. Their unique and success- 
ful methods of mastering life’s problems and developing 
Personal Power are even more effective today. Try theie for- 
smulas on your own personal and practical problems. 


Successful? — Happy? 

Have you realized the highest possibilities of which you are 
capable? Are you going through life with your greatest assets 
social, business, intellectual—locked in a chest, without 
Tooking for the key? 
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future. Ie is sent free to the serious. Address ScribeD.C.E. 
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CLEANING UP THE BATTLEFIELDS 


(Continued from page 13) 


Yet the task of reconstruction stimulated 
invention and perfection of new and better 
machinery and appliances, and the determi- 
nation to rebuild better than ever. The sturdy 
French peasants returned to the ruins, sought 
out their old homes; began over again in cel- 
lars—in shacks made of corrugated iron from 
dugouts, or in the dugouts themselves. With 
splendid energy, in two years they had filled 
in 134,000,000 cubic meters of trenches and 


A liquid-fire thrower, one of the grim souve- 
nirs recovered from the French battlefields 


shell holes and reaped a sinister harvest of 
182,000,000 meters of barbed wire, virtually 
reclaiming all of the 10,000,000 acres—on the 
surface. 

That surface had been littered with unex- 
ploded shells, hand grenades, cartridges. To 
pick them up, was risky, but it was done. But, 
duds got into strange places. A woman used 
‘one to prop open a stove door. Another lighted 
a fire to warm a dugout, and touched off a 
dud under the floor. Beneath other floors 
were gas shells left behind by the retreating 
Germans, with time fuses set, to gas the Al- 
lied troops subsequently occupying the dug- 
outs. Those that did not work remained, to be 
jarred into activity by the returning French 
peasants. So, in the “red zone,” many a man, 
woman, and child carried a gas mask. 

Often a road crossing, bridge, or railroad 
station would suddenly’ disappear in flame 
and smoke, as a forgotten mine blew up. 
Years after the Armistice, near Douai, workmen 
were digging beneath a railroad station. Some- 
thing caught a pick. The laborer started to 
yank. But a former soldier seized his arm. 


**(AREFUL!” he cautioned. “It may be a 
mine!” 

It was a mine—enough buried high explo- 
sive to have blown the station sky high. 

‘Although, within a few years, most of the 
“red zone” looked as if it had been cleaned 
up, danger still lurked beneath the surface. 
Mostly, dud shells. 

What causes duds? Why don’t shells ex- 
plode? Perhaps, because the bursting charge 
of powder has become damp or deteriorated; 
perhaps, because the gun had a firing-pin too 
blunted to ignite the fuse; but probably, be- 
cause there was something wrong in the fuse, 
the spark plug of the shell. 

How many shells were fired in the World 
War? In the forty-seven days of the greatest 
of American battles, the Meuse-Argonne, the 
cannon of our First Army fired 4,216,575 
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shells—and there were bombs and bullets be- 
sides. In 1918 there were, on the Western 
Front, twelve major battles and innumerable 
smaller engagements and bombardments. Per- 
haps Allies and Germans fired 200,000,000 
shells on the Western Front that one year. 
There were four years of war, and a dozen or 
more “fronts,” great and small. 

So, millions upon millions of duds lie scat- 
tered on the battle-fields, especially beneath 


the surface of that “red zone” of France and 
Belgium. Spring plowing is a dread ordeal for 
the farmer, who may be blown to pieces as his 
plow or his horse's hoofs strike a hidden obus 
—French for shell. 

In war, it took 400 shells to kill a man. In 
peace, almost every exploding “dud” kills at 
least one man, woman, or child. 

So discouraged were many peasants that 
they begged Paris to find new ways to end 
the menace. Now to clean up the battlefields, 
there has sprung into being an industry unique 
in the business world—the Entreprise de Dé- 
sobusage; meaning “Company for Un-shelling 
Shells.” The main office and “plant” of this 
remarkable concern are in a castle—the ancient 
and picturesque Chateau of Coucy, near St. 
Gobain Forest where the Germans hid the 
long-range guns that shelled Paris. From there 
is directed the battle for peace waged by 5,000 
men scattered through the “red zone.” 


ACH of them covers a certain area, where 
every one knows him and his work. He 
does some searching for duds on his own, but 
mostly, like a fireman, he awaits the alarm. 
At St, Aubin and Heurtebise, where the 
company maintains its two shell-exploding 
grounds, there are notable battlefield museums 
but few tourists see them. They seem to stay 
away. Here great piles of shells, many still 
bearing fuses, await the ministrations of 
sturdy, former French artillerymen in cor- 
duroy. 

First they inspect the fuse, if necessary, with 
a microscope, to see whether it can safely be 
handled at all. If there is any doubt about it, 
back it goes into a specially-built truck. A 
workman drives it out to a secluded field. 
The whole surface is pockmarked with shell 
craters, To the metal shell fuse he attaches 
another of the type that miners use. It is long 
enough so that he can light it and have time 
to get into an underground dugout before the 
explosion, 

Near that blasted field is a wood in which 
the trees and underbrush are wilted, blighted. 
Here gas bombs are taken. Workmen who 
handle them, put on gas masks and, wearing 
gloves, daringly let out the gas—but only 
when the wind is blowing strongly enough to 
take it away from them. The empty bomb is 
sold for junk. 


O ARE empty shells, if they can safely be 
emptied. If the expert’s trained eye de- 
termines that he can remove the fuse without 
blowing himself to Kingdom Come, he puts 
the shell in a vise equipped with a hand-op- 
erated wheel, and removes it—usually by un- 
screwing it. Without its “spark plug,” the shell 
is harmless. Through the hole where the fuse 
was, other workmen pour out the powder of 
the charge. The French Government gets that, 
tests it, puts it into new shells. The shell 
cases and other metal belong to the company, 
which has gathered from the battlefields and 
sold the amazing total of a million pounds of 
copper and lead, and seven million tons of 
iron and steel. In the last six years, the 
experts have destroyed 167,000 tons of duds, 
but have brought in 1,500,000 tons and still 
have left, undestroyed, 350,000 tons. To gather 
that deadliest junk pile on earth, 5,000 men 
have risked death driving 350,000 miles. 
They are about the most careful truck 
drivers on earth. Two years ago, one had an 
accident. Loaded with cylindrical death, his 
truck upset. A great sheet of flame, a frightful 
crash, a rending roar. The truck flew to flin- 
ders; every window in four villages was 
broken; a crater forty feet deep was dug. At 
the bottom was the driver. As rescuers arrived, 
he arose, and dusted off his corduroys. 
In all these years, not one’ man employed 
in cleaning up the battlefield has been killed! 
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STUNTS FOR CAMP COOKS 
age 65) 


‘Continued from 


POTATOES, 
WRAPPED IN 
OILED PAPER 


SAND- 
FILLED 
TIN-CAN 
SUPPORTS 


Potatoes are easily baked in a pail of sand 


stunt on yams, tomatoes, apples, and eggs, to 
say nothing of cased sausages, pork chops, and 
fish. Meat should be seasoned and wrapped in 
two separate layers of paper. Split the fish and 
put a slice of bacon in the cut before wrapping. 

Now suppose they want stew or bean soup 
for dinner. Good stuff all right, but it usually 
takes a lot of fire feeding and watching. Here's 
how you can beat that racket. Build your fire 
down in a hole dug 18 in. deep. Sling the ket- 
tle over the hole and after your fire is going 
good, slant thick sticks of fuel on end all 
around the sides of the hole, as shown in one 
of the drawings. Use more green wood than 
dry so the sticks feed down slowly on the 
coals as needed. This fire will burn for at 
least three hours. Be sure before you leave 
that the food in the pot is well covered with 
water, 

Here’s a stunt for green-corn time that 
started back in the bushwhacking days of the 
Civil War, but it tastes just as good today as 
then, Twist an ear out of its cover of husks 
and insert a cleaned, seasoned fish. Tie up the 
ends of the husks and bury in the hot ashes of 
your fire. In forty minutes you'll have a 
Steam-cooked flaky dish that makes you wish 
stomachs were twice as big. 

Tf you camp for a week in one place, by all 
means make a bean hole. Then you can serve 
beans like nobody's mother ever did unless 
she had a bean hole too. Dig the bean hole in 
dry, solid earth. Make it just a little larger 
than your pot. Build a fire in the hole. Now 
here's the secret of this bean-hole business: 
You must keep that preheating fire going for 
at least four hours! You've got to heat the 
ground surrounding the hole and heat it well. 

For four men use 2 Ib. or 5 cups of beans. 
Soak them over night, parboil with a little 
soda, and drain. Add: 


1 large bottle catsup 
1 Ib. bacon 

1 onion cut fine 
'alb. brown sugar 
1 teaspoonful salt 
i teaspoonful must 
Enough water to 

beans 


rd 
stand 134 in, above the 


Tf the potlid doesn’t fit tight or if the beans 
were not well soaked, double the amount of 
water. Empty the hole, set in the pot, and 
pack ashes around and over it. Cover with 
earth, heaping it 2 ft. high over the top of the 
hole. A piece of canvas spread directly over 
the potlid makes it easier to uncover. 

Leave the beans in that hole for twelve or 
fourteen hours—longer won't hurt. Camp 
cooks often pack the hole in the evening so 
the beans are ready for the following noon. 
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the record. Occasionally, three or more of 
these sound cabinets will be operated simul- 
taneously to obtain specially complicated 
background effects. 

It is hard to think of a grunt, growl, whine, 
squeak, roar, murmur, whisper, or crash that 
the sound libraries can’t pull out of their 
record files. Just name your noise. Traffic 
sounds at Times Square in New York City; 
a racing car roaring along a speedway; a 
1910 auto chugging uphill in low gear; balls 
rolling down a bowling alley and crashing in- 
to the pins; a man chopping ice; two men 
chopping ice; 2,000 canary birds singing at 
once; a man crunching along over frozen 
ground. 


EAS record usually contains about four 
or five separate “cuts” or sections. Thus 
a barking-dog record available at one library 
includes: English bulldog barking (thirty sec- 
onds) ; collie pups yipping (ninety seconds) ; 
chow ‘pups whining (thirty seconds); and 
thirty excited dogs of many breeds barking 
all at once (thirty seconds). 

Tf you hear a baby crying pathetically off- 
stage at a theater, or during a radio play, the 
chances are it is no imitation but an unhappy 
infant recorded while it was being pulled 
through an attack of colic. The gales of in- 
fectious laughter on one record were started 
by a sound engineer's joke; that number is 
sometimes played for advertising purposes in 
the lobby of a theater showing a comedy. 

Thomas J. Valentino, supervisor for one of 
the large record-making concerns, fills special 
orders for new plays that open on Broadway. 
For the offstage noises of one show, he made 
special records of express-train noises, includ- 
ing the sounds of starting, stopping, applying 
brakes, blowing the whistle, crossing bridges, 
\d switches, passing another train, and blow- 
off steam. These were made with porta- 
ble sound equipment mounted on a flat car 
coupled to a regular train. 

One much-used disk has saved a great deal 
of dishes, bowls, and chinaware. The sound 
of smashing china can only be reproduced 
realistically by actually smashing china. Here- 
tofore, when scripts called for crockery crash- 
ing, property men bought a supply of cheap 
chinaware and broke it in front of the mi- 
crophone. Now, they merely turn on a record. 

In spite of the amazing variety and num- 
ber of sound effects available on records, it 
is still impossible to get one of a mouse 
squeaking or a whale spouting. The alarming 
rumble of a real earthquake has not yet been 
impressed on wax, but many other natural 
uproars have been recorded. The eruption of 
a volcano was registered when daring sound- 
effects men held a microphone over the edge 
of a crater, and other operators have braved 
floods and rapids to put their distinctive 
sounds on disks. 


IERHAPS the most important contribution 

of the sound library is its work in storing 
up_a vast file of audible current history. The 
voices of most of the prominent world figures 
of today are constantly being recorded on the 
sound films of the newsreels. These films are 
transferred to the more enduring form, the 
acetate or wax disk. Even when the actual 
voice of a personage is lacking, there has 
probably been a very accurate imitation made 
and recorded. 

How famous persons of the pre-phono- 
graph days actually spoke can only be de- 
scribed verbally. Records go back only to 
the day when Thomas A. Edison recited 
“Mary had a little lamb” into his newly in- 
vented talking machine. 

Not long ago, a prize discovery was made 
of a forgotten, dust-covered cylinder on which 
was impressed the voice of Queen Victoria, 


great-grandmother of the present King of 
England. Although the record seemed almost 
worthless because of age and hard usage, sound 
engineers, handling it with the care bestowed 
on a newborn quintuplet, played it in front of 
the microphone of a modern sound-recording 
machine. 

When the voice had been transferred to a 
sturdy wax platter, the engineers began to fil- 
ter out all the extraneous squeaks and scratch- 
es. Each time they recorded the voice, a few 
of the annoying noises would be strained out 
of the record. Finally they succeeded in mak- 
ing the disk comparatively clear and audible; 
thus the voice of England’s great queen will 
be preserved for the ears of future genera- 
tions. 


SIMILAR procedure was used to re- 

store old records of the voices of Flor- 
ence Nightingale, William E. Gladstone, Eliz~ 
abeth Barrett Browning, Benjamin Disraeli, 
and P. T. Barnum, Just a few years before 
his death, William Jennings Bryan repeated 
his famous “Cross of Gold” speech before the 
sound recorder. 

Historic sounds, as well as historic voices, 
are being impressed in wax. In a few years 
no one may remember the typical sounds of 
the old-fashioned village blacksmith shop. 
Thanks to the sound libraries, however, they 
are all safely stored away on disks—the hiss 
of the bellows, the clang of hammer on anvil, 
the clatter of horses’ hoofs over the floor. 

Because many experts believe that modern 
street noises will be unknown in the cities of 
the future, records of typical street and side- 
walk sounds were recently sealed into the 
cornerstone of a new building being erected 
in New York City. With light, portable sound 
apparatus, engineers made recordings of honk- 
ing horns, squeaking brakes, police whistles, 
autos backfiring, newsboys shouting, and oth- 
er familiar sounds of urban thoroughfares. 
The noises were transferred to chromium- 
plated copper disks, coated with an imperish- 
able tarry compound, and locked in a copper 
box. Included along with the disks were a 
phonograph pick-up and complete instruc- 
tions for removing the tarry coating and for 
playing the records. These instructions were 
indelibly etched into panes of glass with hy- 
drofluoric acid. 

The producers of a radio drama of the 
Civil War persuaded a group of Confederate 
veterans to record their celebrated “rebel 
yell,” a shrill battle cry used by charging 
troops. Historians are as grateful for that 
recording as are music lovers for the preserva- 
tion of the golden voice of Caruso. 

Columbia University is building up an ex- 
tensive file of records of the various dialects 
spoken all over the United States. These 
disks provide a collection of data invaluable 
to the ethnologist, the novelist, the playwright, 
and the actor. 


N ADDITION to their miscellaneous sound- 

effects records, the large broadcasting 
chains are accumulating libraries of contem- 
porary historical events as recorded on disks. 
The funeral ceremonies and memorial serv- 
ices for the late King George V fills a set of 
twenty-seven records, some of them on six- 
teen-inch disks which play for half an hour 
at a time. 

So science is saving our sounds. More and 
stranger noises are being recorded on wax 
than were dreamed of when the phonograph 
was first invented. It may be a historic voice, 
broadcast from half way across the world; 
it may be anything from a baby to a battle, 
from a rare bird to a rattlesnake, from traffic 
tumult to legal testimony. Historians of the 
future will not only “look at the record,” 
but listen to it as well. 
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own business through making and selling. 
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HOME EXPERIMENTS IN 
ORGANIC CHEMISTRY 


‘Con 


than a plain glass tube; this should be at least 
half an inch in diameter, so that drops of 
condensing liquid will not be spurted out of 
its top by the pressure within the flask. An 
air-cooled condenser of this type is less 
efficient, however, than a water-cooled one. 

Vinegar may be substituted for pure acetic 
acid in making lead acetate by the method just 
described, since it is a dilute solution (about five 
percent) of acetic acid, together with other 
substances. Glacial acetic acid is 100 percent 
pure, containing no water; in other words, a 
thirty percent solution of this chemical in 
water will be a thirty percent solution of 
acetic acid. No matter what proportions you 
use, you can always prove that the liquid ob- 
tained in the experiment contains lead by 
adding several drops of strong sulphuric or 
hydrochloric acid. A white precipitate con- 
sisting of lead sulphate, or of lead chloride, 
depending on which acid is used, will form if 
lead is present. 


wed from page 


IB REFLUXING operations such as these, 
you will find that a round-bottomed flask 
withstands “bumping,” or violent boiling, bet- 
ter than a flat-bottomed one. 

A recent article of this series told how giant 
forms of the fireworks novelty known as 

“Pharaoh's serpents” could be made from an 
organic chemical called paranitroacetanilide 
(P.S.M., Apr. '36, p. 50). This chemical, a 
fluffy yellow powder, is commercially obtain- 
ble only from a chemical supply house. You 
can prepare it yourself, however, from acet- 
anilide, which you can buy at a drug store. 

Place about thirty cubic centimeters of 
strong sulphuric acid in a flask with a capacity 
of approximately 150 cubic centimeters. Cool 
the acid by immersing the flask in ice water. 
Then add about fourteen grams of acetanilide, 
a little at a time, still keeping the flask chilled. 
A convenient way to do this is to attach a 
“sinker” of sheet lead, as shown in an ac- 
companying diagram, So that the flask will 
stay immersed and remain upright. 

Now add fifteen cubic centimeters of nitric 
acid, drop by drop. This operation is called 
“nitration,” and converts the acetanilide into 
the “nitro” compound. Meanwhile, the sul- 
phuric acid combines with water that is re- 
leased in the reaction, so that the nitrating 
process will not be slowed down by dilution, 
Do not let the temperature of the liquid rise 
above twenty degrees centigrade. 

When all the nitric acid has been added, let 
the flask stand in water for, say, fifteen 
minutes. Then pour the entire contents of 
the flask into about a quart of ice water, and 
stir. The precipitate that forms is the par- 
anitroacetanilide. 


‘SING a piece of cloth in a funnel as the 

filtering medium, filter off this precipitate. 
Wash it with ice water while it is still on the 
filter cloth. Then squeeze the cloth gently to 
remove excess moisture, taking care not to 
lose an undue quantity of the precipitate by 
forcing it through the cloth. The cake of 
chemical may then be dried in the air and 
bottled for later use. As readers of the pre- 
vious article will recall, the “snake” experi- 
ment is performed by working this substance 
into a thick paste with strong sulphuric acid, 
and heating the mixture in an evaporating 
dish over a small flame. When the reaction 
sets in, a writhing mass of ash resembling a 
giant serpent issues from the dish. 

Organic chemicals, especially those made in 
the home laboratory, are best kept in glass- 
stoppered bottles. Rubber stoppers are un- 
suitable for bottling organic substances, and 
for assembling apparatus for experiments with 
them. Many of these chemicals attack rubber 
and become contaminated as a result. 
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HOMEMADE STROBOSCOPE 
(Continued from page 47) 


“outlet vent” in the side of the housing, as 
shown, so that the air will clear out rapidly 
after impelling the vanes. Now it only remains 
to solder on a flat-headed wood screw to the 
edge of the polishing-box housing, and screw 
it into the wooden file handle. This completes 
your stroboscope, and it is ready for use. A 
drop or two of oil in the tube bearing will 
make it spin more freely. A scratch made 
across the joint of the tin housing when the 
two viewing holes are in line, with the disk re- 
moved, enables you to get the holes in line eas- 
ily in assembling the device with the disk in 
place. 


UST a word about the rubber atomizer bulb 
which furnishes the motive power. It should 
be fairly large, and must be provided with a 
one- valve. Any drug store should be able 
to supply you with the bulb alone, or with a 
cheap throat-spray atomizer from which it can 
be temporarily removed for your experiment. 
Further details of construction can be gleaned 
from the scale plan and photographs. The ex- 
act sizes given are not important, with the ex 
ception of the width of the slits. These should 
not be over one-thirty-second of an inch. 
Wider slits will give less sharp images. I cut 


| each slit by drilling a row of holes in the disk 


and then filing them into a continuous slit. 
The construction given calls for the simplest 
materials possible. If you have a metal-turn- 
ing lathe, and some skill as a mechanic, you 
can construct a much more workmanlike job 


| than the one specified. 


With this simple apparatus, you will find it 
easy to “stop” mechanisms of any moderate 
speeds. You can, for example, arrest the up- 
and-down motion of the poppet valve on a 
gasoline engine, and sec it motionless. Or you 
can “stop” the vibrating motion of the ham- 
mer on a door bell. 

In fact, having a disk with four slits will 
enable you to exceed the speed of the electric 
fan sufficiently to see more than two horse 
pictures on the circular card attached to it, 
as shows the illustration. 

Interesting variations on the horse picture 
can also be tried. Some of these are illustrat- 
ed, and can be reproduced in larger size and 
attached to the fan blades. 

One of these has three concentric circles of 
black spots. The inner circle has three dots, 
equally spaced; the middle one has four spots, 
and the outer has six. When attached to the 
fan blades and viewed through the rotating 
disk of the stroboscope, one of these circles 
of dots will be seen to spin in one direction, 
while the others spin the opposite way. An in- 
crease or decrease in the disk’s speed will re- 
verse the direction of motion, or make one 
circle stop while the others are still moving. 
Greatly increased speed will multiply the 
number of all the spots. 


NOTHER fascinating experiment can also 

be tried with a circular card on which 
colored areas are substituted for the concentric 
circles of dots. In this case, each of the circles 
of blended color produced by rotating the card 
can be slowed down and “split” into the pri- 


| mary colors from which it is combined. 


If a simple geometric design is drawn upon 
one of the circular cards, it can be made to 
change its form and produce differently 
shaped figures. These shapes melt from one 
into the other as the speed of the strobo- 
scope’s disk varies. 

Another interesting subject for viewing 
through your stop-motion device is an electric 
bell with one end of a rubber band attached 
to the hammer, and the other end to a nail. 
When the bell hammer is put in motion, the 
rubber band is thrown into a spindle-shaped 
figure, as shown in one of the illustrations. 
Now view the rubber band through your 


stroboscope. When the slits pass the peep hole 
at the same frequency as the hammer’s vibra- 
tions, the band can be stopped in a “still” 
curve. This curve will shift from the left to 
the right side of the spindle as the speed of the 
disk varies slightly. A longer rubber band will 
vibrate in two spindle shapes, which the 
stroboscope “freezes” into an S-shaped curve. 

If you can obtain a small neon lamp of the 
plate type shown in one of the photographs, 
you can separate and actually see the impulses 
of ordinary alternating current! This is possi- 
ble because only one of the plates of the lamp 
is glowing at a time, while the other plate is 
totally dark. With ordinary sixty-cycle cur- 
rent, this gives 120 flashes of light a second, 
which the persistence of vision fuses into con- 
tinuous light. When you look at the lamp 
through the stroboscope, you can speed the 
disk up until one of the plates seems to glow 
all the time, while the other is dark. This, in- 
cidentally, enables you to measure the speed 
of your disk. If three of the four slits are 
covered with bits of adhesive tape, leaving 
only one open, the disk must be rotating sixty 
times a second when one plate of the lamp re- 
mains dark, 


'HE alternate dark and light flashes of a 

neon lamp running on alternating current 
is, in fact, the basis of an entirely different 
kind of stroboscope. You can prove this by 
spinning a top with a row of black spots 
pasted around it, and then watching it slow 
down in the light of a flashing neon lamp. 
For success in this experiment, there should 
be no other light present in the room. 

When the top slows down to exactly 120 
revolutions a second, you will be able to see it 
momentarily motionless, for the flashes from 
the lamp, coming at the same rate, give you 
glimpses of the black spots always at the same 
points in their revolution. The spots accord- 
ingly appear motionless, just as they would 
through the slits of the rotating disk of your 
compressed-air stroboscope. The successive 
glimpses you get are given by the light flashes 
instead of slits; that is the only difference. 

Any motion occurring at regular intervals, 
either circular or vibratory, is an interesting 
subject upon which to try out your stop-mo- 
tion device. Try it with the waves formed on 
water when a faucet drips rapidly into it. 
Try it on the wheels of cars passing in the 
street. 

You will be able to “stop” the spokes and 
then make the wheels reverse their direc- 
tion, just as you have seen them do in 
moving pictures. This shows that the moving- 
picture camera is itself a sort of stroboscope. 


TESTS SHOW ECONOMY 
OF WASHING WINDOWS 


Sexectep windows in British government 
buildings have gone unwashed, experimenters 
recently revealed, while they’ measured the 
loss of daylight caused by this neglect. They 
found a decrease in illumination of eight per- 
cent after one month, and of as much as fifty 
percent in two years. Regular window washing 
is not only desirable for appearance’s sake and 
good working conditions, their tests indicate, 
but may result in substantial economies in 
electric-light bills. 


MARRIAGE AIDS HEALTH 


Sratisticat figures compiled by a life in- 
surance company indicate that married men 
and women are healthier and live longer than 
bachelors or spinsters. The relatively staid and 
regular course of married life, it is said, is 
more conducive to health than the compara- 
tively free-and-easy living habits of single 
persons. 


POPULAR SCIENCE MONTHLY 


FORGING NEW WEAPONS 
FOR THE WAR ON CRIME 


(Continued from page 11) 


situation, which probably will be duplicated 
many times in future months: A radio patrol 
car in, say, Minneapolis overtakes a speeding 
sedan with Missouri license plates. In it are 
three men with rifles. Bloodstains are found 
on the rear seat. Are the men gangsters—or 
just hunters, as they say? 

From the Minneapolis headquarters a radio 
message flashes to Kansas City and St. Louis. 
A few minutes later, replies come from the 
Missouri cities. The men are fugitives from 
justice and their arrest is wanted urgently. 
Without the rapid-fire radio link between the 
cities, these dangerous criminals might have 
gone free, 

An additional step forward in this realm of 
police work will be the wide adoption of two- 
way radio sets in cruising patrol cars. They 
will enable officers to communicate with head- 
quarters and check up on suspicious char- 
acters without even taking them to the police 
station, 


ROBABLY the most curious of recent dis- 

coveries in criminology is that reported by 
two Chicago scientists, Dr, Franz Alexander 
and Dr. Leon J. Saul. After several years of 
research, during which they studied the breath- 
ing of nearly 300 subjects, they have an- 
nounced that we can be identified by the way 
we breathe as well as by our fingerprints! 

Not only does the breathing “pattern” of 
one individual differ from that of another, but 
he appears to keep the same characteristics 
from year to year. The researches of these 
Chicago experimenters give the scientific de- 
tective one more clew to hidden identity. 

Even more amazing is a delicate test re- 
ported by an eastern microchemist. It prom- 
ises to outwit even the most cunning attempts 
to forge fingerprints by means of rubber 
stamps or rubber gloves. All the expert has to 
do is analyze a suspected fingerprint with spe- 
cial reagents applied through capillary tubes 
under a microscope. This test will reveal the 
infinitesimal traces of rubber left by the pres- 
sure of the stamp or glove! 

In connection with fingerprinting, a recent 
news item reported that 1,000,000 Boy Scouts 
were filing their prints with the Federal Bu- 
reau of Investigation, at Washington, D. C. 
It is hoped that eventually every person in 
the United States will have his prints on rec- 
ord. Such a file would prove of great assist- 
ance in cases of kidnaping, loss of memory, or 
mistaken identity. 

‘A few weeks ago, the Department of Justice 
flashed word to police all over the country 
requesting that any suspect with mutilated 
fingerprints be held for careful examination. 
Attempts by “public enemies” to outwit the 
authorities by searing away fingerprints with 
acid or hot irons have been reported from 
time to time. But the ruse always fails. The 
mutilation in itself confirms suspicion. And, 
the 1936 detective has at his command, be- 
sides fingerprints, identification clews’ un- 
dreamed of a generation ago. 

A dramatic feature of the last decade has 
been the race between science and crime. 


Hw far and how fast the many-sided ad- 
vance of the crime-detection laboratory 
has gone was seen not long ago in Philadel- 
phia, Pa. At the Franklin Institute, a series of 
demonstrations that lasted for eighteen weeks 
revealed to the public the sensational tests 
which obtain clews from dust and wood, from 
ink and paper, from bullets and blood. It 
showed thousands of fascinated spectators the 
part microscopes and radio and photography 
play in apprehending criminals. But, most of 
all, it dramatized the amazing variety of the 
tools which aid the present-day scientific 
sleuth to cope with crime, 
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CAN YOU AFFORD A NEW CAR? 


‘Cont 


more important than anything else on the car 
—except the steering gear—from the safety 
standpoint. It’s hard to estimate how long 
brakes will last, so much depends on the 
driver. On the average, a set of linings will 
last about 15,000 miles. That means you'd 
have to have about thirteen relining jobs done 
in 200,000 miles, and along toward the end 
there'd be extra charges. The brake drums 
would have to be refaced, and so on. A fair 
guess on the total cost of that much work on 
a car wouldn’t be far from $600.” 

“That's a lot of jack, isn’t it?” Russell ad- 
mitted. “Still, it’s spread over seven years and 
a new car costs $750 all at once, or within a 


| year or so if you take it on time payments.” 


= AIT a minute,” said Joe. “There’s a 
whole raft of items I haven't included. 
There'd be generator trouble, wear and break- 
down in the ignition and lighting systems, 
clutch and pilot-bearing trouble, starter-mo- 
tor repairs, leaky radiator connections, water- 
pump renewals, carburetor and transmission 
troubles, and nobody knows how many little 
things that almost never happen to a car the 
first year or two. It’s a pretty safe bet that 
they'd run the total up at least another $100.” 
“But what’s a hundred bucks spread over 
seven years?” Russell countered. 

“Just a hundred bucks,” Joe smiled. 
“Which brings the total for the seven years to 
at least $700. And that estimate is on the low 
side. 

“Now here's how it works out. It costs you 
$100 a year for depreciation and an average 
of another $100 a year for upkeep, or $200 a 
year. At today’s trade-in prices, a year-old car 
in this price class and $200, more or less, will 
get you a brand-new car of the same make 
and model. So, for just what you are actually 
paying now, plus, at most, the price of a set 
of tires, one brake-relining job, and the few 
minor repairs that a new car may need for the 
first 25,000 miles, you can have a new car 
every year. Isn't it worth it?” 

“By George!” Russell exclaimed. “I never 
looked at it that way. So I can have a new 
car all the time for something less than fifty 
berries a year more than I’m paying out now? 
T'll say it’s worth it, even if only to get rid of 
worrying about what's going to break down 
next on the old bus. And a nice-looking car is 
a business asset, the same as a new suit of 
clothes. I'll be jiggered if I don’t trade in 
the old crock as soon as I get home from this 
trip, and after that I'll try your plan.” 

“Humph!” grunted Jones, who had been 
listening to Joe with interest. “Trading every 
year like that may be all right for Jim. He 
covers a lot of miles every year. But it cer- 
tainly doesn’t apply to me, Joe. It takes me 
three years, or more, to drive as many miles 


| as Jim does in one’ year. I'd lose my shirt 


trading every year.’ 


‘TS ALL depends on how you look at it,” 
Joe argued, “and how much value you 
set on having a new car. If you kept it seven 
years, same as you did the last one, it would 
cost you just about as much as it would Rus- 
sell for depreciation—$100 a year—but, of 
course, you'd have a lot less expense to keep 
it running. At 7,000 miles a year you'd only 
cover 49,000 miles in that time. You could 
probably get by with one ring job, two new 
sets of tires—tires go bad with age as well as 
with wear—and a couple of brake-relining 
jobs. Batteries go bad from age, mostly, so 
you'd have nearly as many batteries to buy 
as Russell. Altogether, it probably would cost 
you between $150 and $200—say, $175, or 
twenty-five dollars a year for upkeep. This, 
added to the annual cost of depreciation, 
would give a yearly total of $125 for main- 


ued from page 5. 


taining the old bus.” 

“I'd be a dumb-bell to trade every year on 
that basis,” Jones maintained. 

“It would cost you seventy-five dollars a 
year more than what you paid annually on 
your last car, or only about twenty-five to 
thirty dollars more than it will cost Russell,” 
Joe said, glancing at his figures. 

“But the answer in your case,” he went on, 
“is to trade every two years. A two-year-old 
car of your make will trade in today at with- 
in $250 to $300 of the delivered price of a new 
car. You drive carefully, You keep your car 
in fine shape, and your yearly mileage is small, 
so you'd probably get the top trade-in price, 
which would make the depreciation work out 
to not much over $125 a year. So, if you trade 
in every two years, it will cost you just what 
you would spend’ on the seven-year basis, 
plus the upkeep for two years. You might have 
to get a new battery before the end of the 
second year, and you might have hard luck 
with one tire, but the brakes would last that 
long. So chances are it would only cost you 
around ten dollars more a year than you now 
pay, and you get a brand-new car every two 
years. Isn't it worth that?” 


T WOULD be worth twice that not to 

have to go through all the domestic ar- 
guments I’ve had on the new-car subject,” 
Jones agreed. “But you haven't said anything 
about gasoline and oil expense, Shouldn’t you 
take them into account? To hear some fel- 
lows talk, you'd think the cost of keeping a 
car is mostly gas and oil expense.” 

“There’s a lot of things besides gas and oil I 
haven't considered,” Joe replied. “But prac- 
tically all of them cost the same for an old 
car as for a new one. It costs just as much, 
for example, to have a dent rolled out of a 
fender of an old car as it does for a new one.” 

“You use about the same amount of gas 
and oil for each mile, no matter whether you 
have a new car or an old one—provided you 
keep the old car in good shape,” Gus cut in, 
as he finished tightening the brakes. “Of | 
course, if you keep on using a car after the | 
rings get to leaking and she starts to pump oil, | 
you lose more than the cost of the repairs in 
the extra gas and oil you have to buy.” | 

“Makes quite a difference,” said Joe, his 
pencil busily scratching. “In your case, Rus- 
sell, if your gasoline mileage fell off from 
eighteen to fifteen to the gallon, it would cost 
you nearly fifty dollars more a year for gas 
to drive the miles you cover.” 

“Or somewhere in the neighborhood of 
thirteen dollars in my case, eh?” Jones broke 

“Well, Jim, guess we better be getting 
back to the store. Maybe I'll give you a big- 
ger order than I intended to, after what Joe 
has told me about the cost of the new car. 
What I can't see, Gus, being as how you're 
in the repair business, why don’t you urge peo- | 
ple to keep their old cars and get 'em repaired | 
here?” 

Gus grinned. “Why should I, Larry? If you 
trade in your car and buy a new one, some- 
body'll buy your old car and then maybe I'll 
have two customers instead of one!” 


PNEUMATIC HAMMERS 
RID TREES OF INSECTS 


‘Vipratinc trees with pneumatic riveting 
hammers is the method proposed by a Cal- 
ifornia inventor to rid orchards of insect 
pests. When a riveting machine is held 
against a tree trunk, it is claimed, the vibra- 
tion jars the insects loose from limbs, leaves, 
and fruit, so that they can be washed to the 
ground with a strong spray of water. A 
disk-shaped striking plate prevents the ham- 
mer, while vibrating, from bruising the trees. 
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SAFE LIGHTING DRIVES 
DEATH OFF THE HIGHWAY 


(Continued from page 21) 


kind of light source as with another. Sodium- 
vapor lamps, noted for their distinctly one- 
color light which enables the eye to see fine 
details easily, seem to have a slight advantage 
for lighting very wide road surfaces, because 
of their inherently wide distribution of light. 
However, for narrow roads, incandescent 
lamps with concentrated filaments are more 
easily directed. 

Glare, from improperly designed roadway- 
lighting units, was found to cause the waste 
of as much as fifty percent of the illumination. 
Then, added to this, there frequently is the 
glare from approaching automobile headlights. 
Besides distracting the driver, glare actually 
impairs his ability to see. You have noticed 
this, no doubt, when passing another car with 
bright headlights. Haven’t you often wished 
that your own lights were a hundred times 
more powerful, so that they could bore 
through the blank wall of glare and reveal the 
roadway? When glare is present, much addi- 
tional, properly directed light is necessary to 
overcome and supplant this blinding condition 
with a clear field of vision. 


‘HE discoveries made with the model road- 

way have been embodied in a remarkable 
new highway-lighting unit whose chief feature 
is a reflector of novel design. It looks some- 
what like an inverted racing-yacht hull that 
someone tried to fold up like an opera hat, 
creating a lot of seemingly meaningless ridges. 
These ridges, however, are scientifically placed 
to produce reflecting surfaces which, com- 
bined, serve to spread the light on the road- 
way just where it is wanted. This reflector 
can be used on standard poles, spaced at 1 
feet; and it will produce really adequate 
lumination for safety without materially in- 
creasing the total number of lamps nor the 
electric power consumed in a mile of the high- 
way lighting. 

The lighting system, already installed on 
an experimental highway a mile long, is ar- 
ranged so that there is little glare. The de- 
sign of the boat-shaped reflectors confines 
rays from the lamps to zones ten degrees or 
more below the horizontal. All the bright lamp 
filaments, except the nearest one, are thus 
shielded by the reflectors from the eyes of a 
motorist; the nearest lamp is shielded by the 
car top or, in a car with a sloping windshield, 
by lowering the inside sun visor an inch or 
two. Thanks to the new reflectors, more than 
twice as much light reaches the pavement as 
with former systems. One part of the road re- 
ceives practically the same intensity of illumi- 
nation useful to the motorist as any other 
part in the lighted zone, which eliminates 
blind spots and makes it easier to see objects 
in the roadway. 

To turn the country’s 50,000 most danger- 
ous miles into the 50,000 safest nighttime 
miles would cost, it has been estimated, $125,- 
000,000 to $150,000,000 for equipment, this 
being about six percent of the cost of the 
highways themselves. Then, to operate the 
lighting systems would cost another $30,000,- 
000 to $50,000,000 a year. 


LTHOUGH this may seem high, figures 

show that the price of good highway light- 
ing, on the basis of accidents prevented, is far 
below that of many other safety programs. In 
1934, there were 151 grade-crossing accidents 
within New York State. To eliminate all grade 
crossings, the state recently authorized a bond 
issue that will cost $12,000,000 a year in in- 
terest and amortization charges. If the same 
amount were spent each year to light the 
main highways, at least 10,000 serious acci- 
dents would be prevented. And the cost of 
preventing each of these accidents would be 
only $1,200. 


MOVIE CAMERA WIZARDS 


(Continued from e 24) 


frosted to reproduce images. A hundred feet 
beyond the screen is a projection machine star- 
ing directly toward the camera. When ready 
for action, the motors driving the projection 
machine and the camera are synchronized, and 
the action starts. The actor and actress re- 
main virtually stationary as they walk on a 
treadmill, and the foreign scenery, rented from 
a newsreel company, appears exactly as though 
they were on a country lane in Finland. 


Wavy lines in this revolving glass disk create 
the “goofy” effects seen in many modern movies 


But the effect of a Hollywood actor look- 
ing on a foreign scene is not always so simple. 
The other day, while filming “Mary, Queen 
of Scotland,” the trick photographer on the 
picture was asked to arrange for an actor to 
be shown in the foreground while a castle in 
the distance was destroyed by a terrific ex- 
plosion. After some experimentation, he had 
a sheet of glass painted to represent the rolling 
hills of Scotland. Later, with the camera 
trained on the glass, a tiny explosion flung 
match-sized sticks into the air a foot or so 
beyond the glass. Next morning, this scene 
was thrown onto the translucent screen while 
the actor stood in the foreground watching the 
distant blast. Here was a rare combination of 
a miniature (the explosion), a glass painting, 
and the projection process—trick photography 
at its finest, 


Ness often serve as backgrounds 
for very dramatic action. A two-foot 
model ship, filmed as it tosses in a tank by a 
high-speed ‘camera and thrown on the pro- 
jection screen many times enlarged, looks for 
all the world like a seagoing vessel wallowing 
in a storm. When two men in a small boat, 
pitched about in a tank of water, are shown 
in the foreground vainly endeavoring to save 
themselves, you have a much more realistic 
scene than could be made under natural con- 
ditions. Too, this synthetic shipwreck can be 
photographed, whereas cameras would be 
useless on a dark sea. 

One director wanted recently to show a dog 
under the influence of alcohol for a comedy 
scene. A cameraman solved the problem of 
controlling the animal by suggesting that its 
trainer cause it to run slowly while he filmed 
the movements at ten times normal speed. 
When I viewed the scene in a studio projec- 
tion room, the dog seemed to be floating gro- 
tesquely down a village street. 

No matter what effect is desired, some cam- 
eraman always finds a way to produce it. 
Unreality becomes reality when the wizards 
of celluloid attack problems ‘of photography 
for modern movie making. 
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Amateurs Invade the Airways 


away from traffic jams and the restrictions of 
the road; able to go where you please, when- 
ever you please, with greater speed than ex- 
press-train travel and with the freedom from 
soot and dust of a trip at sea! Wasn't it an 
alluring picture? 

It sounded good, but I wasn’t too sure. All 
I knew about flying as far as personal experi- 
ence was concerned, dated from one “five- 
minutes-for-five-dollars” ride aloft as a sight- 
seer, Suddenly being faced with the prospect 
of piloting a plane myself would give me a 
first-class case of jitters. Even granted that I 
might learn to run the thing, how would I 
know when the weather was safe for flying? 
How would I find my way, with no road signs 
to guide me? What would I do if something 
went wrong with my plane while I was in the 
air? To come out of the clouds and be more 
practical for a moment, could I afford to fly 
a plane at all? Patiently and in the fullest 
detail, veteran private flyers answered my 
questions, 


NE big item of expense in taking up fly- 

ing, I learned, is the cost of instruction. 
You can skimp on this, to be sure, but old 
hands at the game consider it false economy. 
Many mishaps of private flyers, they say, can 
be traced directly to lack of the experience 
that a good flying course will give you. At a 
Government-approved school, this training 
ill cost you somewhere in the neighborhood 
700. It includes the number of hours of 


dual-control and solo flying required for a 
Department of Commerce private pilot's li- 
cense, which entitles you to fly your plane 
anywhere and to take up your friends or 
any other nonpaying passengers. 


Portable metal hangars like the one pic- | 
tured at the right simplify the problem of 
housing the privately owned airplane. 
Easily assembled in a few hours, such a 
hangar can be placed on rented ground 
handy to an airport or a landing field 


110 


‘Weighing only 200 pounds, this odd plane invented 
by a Pennsylvania man is said to be capable of car- 
rying a load equal to its own weight. Its twenty-five- 
horsepower engine drives it at a mile-a-minute clip, 
and it can fly for an hour on two gallons of gasoline 


(Continued from page 31) 


What you pay for your plane depends upon 
your preference in flying craft. You have 
thirty-five different makes to choose from, as 
varied in design and price as the motor cars 
currently offered to the public. 

You can buy a plane for as little as $1,200 
—a tiny, open-cockpit affair that looks more 
like a toy than a real man-carrying machine. 
It is a fair-weather craft; because of its light- 
ness, it is tossed about like a butterfly in rough 
air. Its forty-horsepower motor isn’t power- 
ful enough to give it much speed, and speed is 
one of the principal arguments put forward 
for airplane travel. It has one decided ad- 
vantage, however—it can use a much smaller 
landing field than a more powerful and faster 
craft. If you aren’t in a hurry, and are care- 
ful about picking your weather, you can fly 
about the country in one of these planes to 
your heart’s content. 

As a motorboat compares with a canoe, 
so one of the most popular of the airplanes 
used by private flyers compares with the 
one just described. This four-place, cabin 
machine sells for $6,485. Its 225-horsepower 
motor speeds it through the air at 140 miles an 
hour. Reclining in luxuriously upholstered 
seats, the owner-pilot and his passengers con- 
verse at their case, undisturbed by the sound 
of the engine. The pilot operates controls like 
those of a motor car; an electric starter makes 
it unnecessary to spin the propeller by hand, 
and a wheel replaces the conventional control 
stick. To counteract the naturally high land- 
ing speed of a craft of this type, it is provided 
with “vacuum wing flaps” and hydraulic 
wheel brakes that bring it to a stop with a roll 
of only 250 feet on the ground. Short of a 
multimotored air yacht, a plane like this offers 
the last word in flying con- 
venience and comfort. 

Somewhere between these 
two you may find a ship that 
suits your purse. What will 
it cost to fly? Assume that 
you fly 250 hours a year, in 
a three or four-place machine 
of 150 to 250 horsepower 
and you may expect the 
operating cost to be about 
six dollars an hour or be- 
tween four and five cents a 
mile. Aside from deprecia- 
tion, all expenses are included 
in this figure—gasoline, oil, 
hangar rent, maintenance, 
and insurance. It represents 
a reduction in flying cost of 
about twenty-five percent 
within the last five years. 
Fixed expenses, such as 
hangar rent and insurance, 
will make it necessary to re- 
vise the estimate given if you 
fly much more or less than 
250 hours yearly. Hangar 


rent alone amounts to from fifteen to thirty- 
five dollars a month, depending on the size of 
your plane and the locality where you store it. 

Both the cost of buying a plane and of fly- 
ing it can be reduced by forming a group to 
share expenses. Many aviation enthusiasts who 
could not otherwise afford to fly have clubbed 
together, bought a plane, and divided the cost 
of its operation among them. 

What of aviation’s future, as far as the 
average man is concerned? To make avia- 
tion really popular, an outstanding need is 
a cheap, foolproof, ““flivver” plane. Whether 
the cost of such a craft can be pared to as 
little as $700, as Government officials hope, 
remains a much-debated question, Meanwhile, 
however, the U. S. Bureau of Air Commerce 
has taken the lead in codperating with design- 
ers to produce radical new types of craft, 
especially suited to private use. 

‘An interesting safety feature of several of 
these experimental planes is an auxiliary land- 
ing wheel, set at the extreme front of the 
machine to keep it from turning a forward 
somersault after a bad landing. Another is 
unusual visibility for the pilot, which is pro- 
vided by installing a “pusher” propeller b 
hind the cabin instead of mounting the air- 
screw at the front. One of the most success- 
ful of the new planes so far tested, a curious 
tailless model, offers both these features and 
also dispenses with a rudder, making it nec- 
essary for a pilot to master the use of only 
two controls instead of the usual three. 


INGE completion for its Bureau of 
Air Commerce trial, at this writing, is 
one of the strangest of hybrid aircraft—a 
“roadable autogiro” that can alight, fold its 
windmill blades, and travel along the road un- 
der its own power like an automobile. A special 
transmission shaft connects the engine with 
the tail wheel for this purpose. An owner 
could store this craft in his garage and drive 
it between his home and the airport. If forced 
to alight in a field too small for a take-off, he 
could roll away without requiring a tow. 

Powering airplanes with automobile en- 
gines has interested Government officials as 
a possible means of reducing their cost. Critics 
point to the excessive weight of motor-car 
engines, compared with airplane-type designs 
of equal power. They admit. the possibility, 
however, that forward-looking automobile 
manufacturers may start putting airplane en- 
gines in their cars! In such a case, lightweight 
motors would become available at mass-pro- 
duction prices for airplanes as well. 

Whatever the outcome of current experi- 
ments in developing new planes and motors, 
it is evident that would-be flyers are not 
sitting idly by, awaiting the results. Each 
year is augmenting the ranks of amateur 
pilots, and today private flying seems on the 
verge of the greatest boom that the aviation 
world has ever seen. 
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MORE FOOL THINGS 
CAN HAPPEN IF YOU 
USE THE WRONG FUEL 


HERE’S 
THE DIFFERENCE 
ETHYL MAKES 
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BEWARE a “pinging” sound this 
summer when you “step on the gas” 
for pick-up, or hills. It is your en- 
gine’s way of saying: “I feel hot 
weather, too. I’m losing power, wast- 
ing gas and overheating. Give me 
better gasoline.” 


As 


KNOCK is the name of that warning 
“ping.” It occurs when a gasoline 
breaks down (burns too quickly) 
under the heat of a modern high 
compression engine. 

Cars built in recent years have 
high compression engines. And in 
summer the knocking evil is at its 
worst because hot weather increases 
engine heat. 


THE CURE—and preventive—of 
knock is better gasoline. That is why 
most oil companies now improve 
gasoline by adding anti-knock fluids 
(containing tetracthyl lead) made 
hy the Ethyl Gasoline Corporation. 

They recommend, as their best fuel 
for summer driving, special gasoline 
sold at pumps marked “Ethyl” on 
the base or on the globe. 


YOU GET at the “Ethyl” pump: 
4 Enough anti-knock fluid to stand 
4 up under the highest engine com- 
pression on the hottest day. 
vr All-round quality that is double- 
checked — by the oil companies 
and the Ethyl Gasoline Corpora- 
tion —at the refinery and at the 


pump. 


DOWN TO 2¢ a gallon over regular 
gasoline—and high above it in anti- 
knock (high compression) value. 


Give your car the coolest fuel this 
summer. Avoid the evil ofknock,with 
its power loss, gasoline waste and 
overheating. Get more power from 
each gallon of gasoline you buy!... 


NEXT TIME 
GET ETHYL 


. Chesterlicld 


